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EE80LVB8  AUTHORIZING  FURTHER  APPROPRIATIONS  FOR  CONTINUING 
THE  GEOLOGICAL  SURVEY  OF  THE  STATE. 

Rbsolfbd,  That  tlie  Governor,  with  the  advice  of  Coaneil,  li  hereby  aathorized  to  em- 
ploy some  niitabla  peraon  or  persoiu  to  continue  the  Geological  Survey  of  the  State,  at  a 
niary  not  exceeding  One  Thousand  Dollars. 

Rbsolvbd,  That  the  sum  of  Three  Thousand  Dollars  be  appropriated  ttom  the  Treasury 
of  the  State,  snl^ect  to  the  dlrecUon  of  the  Governor  and  Cooncil,  and  to  be  expended  in 
eontinuing  said  Geological  Survey. 

Rbsolvbd,  That  in  addition  to  the  suits  of  specimens  ordered  by  a  former  Resolve,  suits 
ahall  be  collected  for  the  following  institutions,  viz:  one  suit  for  the  Maine  Institute  of 
Natural  Sciences,  one  suit  (br  the  Maine  Wesleyan  Seminary,  one  suit  for  the  Westbrook 
Seminary,  one  suit  fbr  the  Parsonsfieid  Seminary,  one  suit  for  the  Eastport  Athennum.  one 
aujt  for  the  Bangor  Mechanics  Association,  one  suit  to  the  Teachers*  Seminary  at  Gprnam, 
and  one  suit  for  the  Maine  Charitable  Mechanic  Association. 

Rbsolvbd,  That  it  shall  be  the  duty  of  the  Governor  and  Council  to  lay  before  the  Le- 
gislature, at  its  annual  sessions,  a  detailed  account  of  the  progress  of  the  Survey,  together 
with  the  expenditures  in  prosecuting  the  same. 


STATS  or  MAXXTB. 


Iir  CouHCiL,  March  30,  1837. 
CHARLES  T.  JACKSON,  M.  D.,  of  Boston.  Mass.,  is,  by  the  Governor,  with  the  ad- 
vice and  consent  of  Council,  appointed  *Ho  continue  the  Geological  Survey  of  the  State," 
agreeably  to  the  provisions  of  Resolves  of  the  Legislature,  passed  March  30,  A.  D.  1837, 
entitled  **Resolve8  authorizing  further  appropriations  fbr  continuing  the  Geological  Survey 
of  the  Sute." 

Attest:  A.  R.  NICHOLS,  Secretary  of  State. 


To  the  Senate 

and  Honse  of  Repiresentatives  : 

I  herewith  lay  before  you  the  Second  Annual  Report  on  the  Geology  of  the  State  of 
Maine,  by  Charles  T.  jACnaoN,  M.  D.,  Geological  Surveyor  of  the  State,  under  the  Rt- 
solve  of  March  SO,  1837. 

EDWARD  KENT. 
CovncxL  Cmambkb,  > 
February  23, 1836.  j 
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INTRODUCTION. 


Few  subjects  have,  for  many  years,  more  strongly  excited 
public  attention,  than  the  Science  of  Geology;  and  we  may 
justly  attribute  this  general  interest  to  the  improved  condition 
of  the  science,  and  its  numerous  applications  to  useful  purposes. 

Formerly,  rude  conjectures,  imaginary  hypotheses,  and  vague 
theories,  which  naturally  arose  from  an  imperfect  knowledge  of 
the  subject,  owing  to  the  imperfections  of  the  collateral  branch- 
es of  Natural  History,  caused  many  intelligent  persons  to  con- 
sider the  whole  science  as  uncertain  aud  chimerical.  This 
state  of  things  has,  however,  been  succeeded  by  more  sound 
and  perfect  knowledge,  and  no  longer  is  Geology  reproached 
with  being  merely  visionary  and  speculative. 

It  has  now  assumed  the  rank  of  an  accurate  tod  certain 
science,  adapted  to  the  physical  and  intellectual  wants  of  an 
enlightened  conmiunity — ^revealing  to  us  the  situations  in  which 
are  found  our  valuable  metallic  ores,  quarries  of  buildmg  mate- 
rials, beds  of  limestone,  and  a  thousand  other  articles  of  daily 
use.  It  traces  out  the  precise  situation  m  which  we  may  ex- 
pect to  find  fossil  coal,  and  gives  us  a  knowledge  of  the  means 
of  making  rational  explorations  for  that  valuable  combustible. 

8oik  being  mainly  composed  of  the  detritus  of  rocks,  and 
those  materials  having  been  spread  out  on  the  surface  of  the 
globe,  in  conformity  to  regular  geological  laws,  a  just  knowledge 
of  their  mmeral  components,  and  their  order  of  distribution, 
serves  to  direct  the  farmer  in  the  selection  of  his  farm,  and  the 
cultivation  of  the  earth.  It  would  be  easy  to  trace  out  many 
other  good  results,  which  are  attainable  by  this  science, 
but  so  general  has  now  become  a  knowledge  of  the  subject, 
that  it  will  be  unnecessary  for  me  to  enter  into  minute  detaik. 

To  the  quarryman,  architect,  engineer,  metallurgist,  manu- 
facturer, merchant  and  agriculturalist,  this  science  is  of  vast  and 
almost  incalculable  utility,  and  serves  not  only  to  direct  many- 
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of  their  operations,  and  to  furnish  them  with  the  articles  of  their 
several  professions  and  trades,  while  it  prevents  their  being  im- 
posed upon  by  artful  impostors  or  ignorant  pretenders. 

Enormous  sums  of  money  have  been  wasted,  in  every  section 
pf  our  country,  in  digging  for  treasures — mines  of  gold,  silver 
or  coal,  in  situations  where  a  geologist  would  have  in  a  moment 
decided  such  substaix^s  could  not  be  found  !  Pyrites  has  been 
and  now  is  frequently  mistaken  for  silver  or  gold,  black  tour- 
maline for  coal,  or  an  indication  of  that  combustible,  while  to 
the  geologist  it  is  a  most  certain  proof  that  no  coal  will  ever  be 
found  in  its  vicinity  !  Ores  of  brass  and  pewter  are  talked  about 
as  if  any  such  ores  really  existed!  Iron  ores  are  warranted  to 
contain  from  80  to  90  per  cent  of  that  metal,  while  the  geolo- 
gbt  and  chemist  know,  that  no  such  ores  can  possibly  exist. 
Yet  companies  are  organized,  and  such  pretensions  are  palmed 
off  upmi  the  community. 

Some  fanners  run  out  the  soil,  instead  of  enriching  it — curs- 
ing the  earth  with  barrenness,  instead  of  rendering  it  fertile-^ 
and  then  emigrate  to  some  new  district,  to  render  that  barren 
also!  Are  these  things  as  they  ought  to  be  ?  Shall  we  not 
attempt  to  do  something  to  relieve  the  present  state  of  this 
most  important  of  arts  ? 

When  we  feel  that  we  are  in  error,  if  we  are  wise  we  shall 
endeavor  to  correct  ourselves,  and  eagerly  embrace  any  plan 
that  promises  us  sure  relief.  Science,  embracing  the  great 
principles  of  all  arts,  combining  the  experience  of  aQ  ages,  in- 
defatigable in  its  researches,  strict  and  philosophical  in  its  rea- 
soning, tenders  to  us  its  aid,  and  furnishes  us  with  the  princi- 
ples and  the  means  for  our  improvement.  With  such  kncfw- 
Jedge,  nature  opens  to  us  her  illuminated  page,  and  invites  us 
to  read  her  great  and  eternal  laws,  and  by  following  her  man- 
dates, the  elements  become  subservient  to  our  will.  Look 
back  into  the  history  of  the  arts  and  sciences  but  half  a  century^ 
and  contemplate  their  present  state,  and  you  will' be  astonished 
at  the  results  already  attamed.  The  history  of  the  past  presa- 
ges the  future,  and  as  much  greater  will  be  the  improvements,  as 
our  noeans  of  knowledge  are  advanced.     Problems,  obscure  and 
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inckpable  of  Wing  solved  by  our  ancestors,  are  now  easily  ex- 
plained. ^Knowledge,  which  formerly  gave  to  the  person  who 
possessed  it,  the  proud  rank  of  a  philosopher,  is  now  the  com- 
mon property  of  school-hoys.  Chemical  experiments,  that 
would  a  century  since  have  been  considered  magic,  and  brought 
the  operator  to  the  stake  for  witchcraft,  are  now  mere  juvenile 
recreations,  and  boarding-s«ool  girls  are  familiar  with  the  laws 
of  chemical  affinity. 

The  course  of  science  is  onward,  and  who  will  now  dare  to 
liinit  the  future  f  Knowledge  is  power,  subduing  all  things  to 
our  will,  provided  we  understand  the  laws  of  nature,  and  are 
obedient  to  theil*  precepts.  Collect  facts,  for  they  are  the  links 
of  the  chain  of  reason,  by  which  we  may  mount  to  the  causes 
of  things.  A  single  fact,  taken  by  itself,  appears  to  an  unphi- 
losophical  mind  extremely  insignificant,  and  he  who  makes  such 
a  discovery,  is  instantly  assailed  with  questions  as  to  its  uses. 
What  IS  it  good  for  ?     What  can  be  done  with  it  ?  &c.  &c. 

A  philosopher,  at  Ama]fi,  in  Italy,  long  before  our  nation 
had  existence,  was  intent  upon  the  examination  of  a  curious 
property  exhibited  by  a  piece  of  iron  ore.  It  attracted  parti- 
cles of  the  same  kind  of  substance,  and  iron  filmgs.  In  one  of 
his  experimentSi  he  suspended  the  piece  of  iron  ore  by  a  thread, 
and  found  that  it  pointed  towards  the  Nordi  star,  and  when 
turned  in  another  direction,  and  set  free,  it  instantly  returned  to 
its  North  and  South  position.  This  was  a  curious  property, 
add  I  doubt  not,  if  the  experimenter  had  mentioned  it,  that  he 
would  have  been  asked,  of  what  use  is  h  }  What  can  you  do 
with  it  ?  and  perhaps  how  much  money  can  be  made  by  it  ? 
To  all  these  questions  he  would  reply,  I  cannot  tell  to  what 
uses  It  may  be  put,  but  I  do  believe  that  every  law  of  nature 
is  useful,  and  this,  among  others,  will  be  applied  to  some  use-  ' 
ful  purpose.  Impressed  with  such  an  opinion,  he  wrote  to  the 
Academicians  of  Florence,  and  forthwith  the  curiosity  of  those 
philosophers  was  aroused,  and  they  too  tried  experiments  with 
the  iron  ore,  and  presently  discovered,  that  its  magnetic  prop^ 
erties  were  transferable  to  hardened  steel.  Behold  the  results! 
The  mariner's  compass  was  invented,  and  served  to  guide  Co- 
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lumbus  across  the  pathless  ocean.  A  new  world  was  discov* 
ered,  and  soon  became  the  abode  of  civilized  men.  Our  great 
nation  now  extends  its  arms  from  the  St.  Croix  to  the  Capes 
of  Florida,  and  westward  to  the  Rocky  Mountains,  and  the 
Columbia  river,  and  is  destined  to  cover  this  whole  Continent. 
All  this  is  to  be  attributed  to  the  discovery  of  one  curious  prop- 
erty of  iron  ore  ! 

Let  us  then  learn  to  attach  due  importance  to  all  facts  we 
discover  recorded  in  the  book  of  nature,  for  however  obscure 
they  may  at  first  sight  appear,  be  assured  that  they  will  mos) 
certainly  serve  to  advance  human  civilizaUon. 

Geology  is  a  science  composed  almost  entirely  of  facts,  and 
the  theories  serving  to  explain  them,  are  but  the  rationale  of 
those  facts.  Such,  at  least,  is  the  modern  aspect  of  the  sci- 
ence, and  the  more  rigid  are  we  m  our  deductions,  the  more 
imperishable  will  be  the  results.  Hypotheses  may  be  explo- 
ded, theories  are  subject  to  continual  modifications,  accor- 
ding to  the  light  that  may  be  shed  upon  their  subject,  but  fact 9 
are  m  their  nature  immortal. 

Impressed  with  this  belief,  I  have  taken  especial  pains  to 
record  all  my  observations  during  the  present  survey,  while  on 
the  spot  where  they  were  observed,  and  the  Report  presents 
a  transcript  of  them  from  my  field  notes.  Being  willing  that 
the  work  should  suffer  in  a  literary  point  of  view,  rather  than 
distort  a  single  fact,  I  have  avoided  every  attempt  at  ornate 
diction,  and  have  endeavored  to  let  nature  tell  her  own  story, 
standing  myself  merely  as  the  recorder  and  interpreter  of  her 
laws. 

With  the  ardent  desire  of  learning  the  truth  myself,  and 
transmittmg  it  to  you  with  fidelity,  I  have  devoted  my  whole 
strength  to  the  task,  and  have,  by  faithful  observations,  arrived 
at  the  discovery  of  many  important  facts,  the  bearing  of  which, 
upon  general  science,  may  be  at  once  foreseen. 

The  arts  and  sciences  are  all  so  closely  connected,  that  the 
advancement  of  one  department  always  serves  to  carry  forward 
the  others,  and  hence  we  may  confidently  look  forward  to  ma- 
ny useful  results.  Digitized  by  Google 
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EEMARKS  ON   SURYETS. 

'  A  geological  survey  signifies  *an  examination  of  the  nature, 
situation  and  minerdogical  contents  of  all  the  various  rocks, 
minerals  and  soils. 

It  determines  the  order  of  super-position  and  relative  ages  of 
the  different  strata,  their  mode  of  disruption,  and  the  nature  of 
the  unstratified  rocks,  that  have  been  intruded  from  below,  into 
the  strata  through  which  they  cut,  while,  at  the  same  time,  the 
various  beds  and  veins  of  valuable  minerals  form  conspicuous 
objects  for  the  surveyor's  attention. 

How  is  a  geological  survey  to  be  conducted  ?  This  question 
may  be  answered  as  follows:  The  district  in  question  is  first  lo 
be  examined,  so  as  to  ascertain  the  order  of  strata,  and  the  rel- 
ative age  of  each  stratum,  while,  at  the  same  time,  the  inter<> 
secting  rocks  are  to  be  observed.  The  method  pursued  k 
first  to  form  a  plan  of  operations,  so  that  all  the  observations 
may  be  recorded,  m  an  orderly  manner,  that  no  confusion  may 
arise  m  the  completion  of  the  work. 

My  plan  for  the  geological  survey  of  Maine,  has  been  first, 
to  obtain  a  longitudinal  section  of  the  State,  and  the  sea-coast 
gave  me  an  admirable  opportunity  of  effecting  that  purpose. 
An  outline  map  of  the  rocks  along  the  whole  coast  of  Maine,  I 
have  now  completed,  and  this  outline  may  be  filled  up  hereaf- 
ter, as  maj  be  found  desirable.  Then  the  North  Eastern 
Boundary,  according  the  treaty  of  1783,  was  surveyed,  and 
gave  one  transverse  section  of  the  strata  of  the  State,  from  the 
sea-coast  to  the  Madawaska  river.  This  line  has  since  been  car- 
ried out  to  the  Canada  frontier,  and  to  the  St.  Lawrence  river. 
A  sectional  line  was  then  surveyed  from  the  mouth  of  the  Pe- 
nobscot, and  up  that  river  through  the  Allagash  .lakes,  to  the 
shores  of  the  St.  Lawrence,  up  the  Sebois  to  the  Aroos- 
took, and  down  that  river  to  the  St.  John.  Two  transverse 
sections,  and  one  of  a  winding  form,  were  thus  obtained,  which 
give  the  order  of  super-position  of  strata. 

A  line  runnmg  through  the  State,  longitudinally,  N.  £.  and 
S.  W.  Irom  Bangor  to  the  New  Hampshire  Iim,  gave  the 
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length  of  the  great  formatioDS,  m  a  longitudinal  direction  ;  and 
the  New  Hampshire  line  served  to  complete  a  portion  of  the 
Western  boundary. 

It  will  be  seen  at  a  glance,  that  it  has  been  my  object  to  o1)- 
tain  the  limits  of  the  great  rock  formations  of  the  State,  and  to 
rHiike  sectional  lines.  Besides  which,  I  have  also  taken  advan- 
tage of  the  grem  river  courses,  to  divide  the  State  into  large 
natural  squares,  and  the  rivers  are  so  disposed  as  to  favor  the 
operation.  Thus  the  sea-coast  forms  the  base  line  for  all  the 
squares.  Between  the  St.  'Crbix  and  the  Penobscot  and  St. 
John  rivers,  we  have  the  first  great  Eastern  square  ;  and  be- 
tween the  Penobscot  and  the  Kennebec,  we  have  another, 
wfcich  is  bounded  on  the  North  by  the  St.  John.  This  fortns 
the  Middle  square.  Between  the  Kennebec  and  the  New 
Hampshii'e  boundary,  we  hav6  our  third,  or  Western  square. 
These  divisions  are  to  be  again  subdivided,  accbrding  to  the 
minuteness  of  the  survey,  and  the  facilities  for  accomplishing 
the  Work.  The  Androscoggm  meanders  from  the  N.  W.  c6r- 
ner  of  the  State,  and  sweeping  in  an  irregular  manner  through  . 
the  country,  gives  an  admirable  2lg-zag  section  through  the 
Western  square.  In  a  diagonal  direction. 

I  have  adopted  this  plan  for  several  reasonk.  Fir^t,  becatise 
it  is  easy  to  form  a  distinct  idea  of  these  natural  divisions,  so 
that  they  are  more  easily  remembered  than  arbitrary  sections. 
Secondly,  because  along  the  sea-coast  and  river  courses,  we 
^n  more  ready  access  to  the  naked  rocks.  Thirdly,  the  ri- 
vers ruh  in  such  directions,  as  to  give  transverse  sectional 
vieWs.  Fourthly,  it  Is  frequently  the  case,  that  there  is  no 
other  way  to  crosd  the  country  than  by  the  rivers.  This  i^  es- 
pecially the  case  Ih  our  long  sections  through  the  State  to  Can- 
ada, and  through  the  Aroostook  territory. 

Several  of  these  sections  ai'e  already  completed,  while  oth- 
ers are  yet  to  be  made.  The  great  Kennebec  section  promi- 
ses to  furnish  much  valuable  information,  and  that  region  will 
be  explored  during  the  next  campaign. 

Ih  surveying  these  various  sectional  lines,  where  it  was  found 

"^cticable,  I  have  measured  the  altitudes  of  every  important 
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pMit,  by  means  of  an  excellent  barometer,  so  that  we  sfaaB  be 
aUe,  in  a  future  report,  to  presctat  you  tvith  profile  views  of 
tbe  country,  showing  the  relative  elevations  of  thpeMd,  and  the 
nature  of  the  rocks,  with  their  order  and  ^ilkf^'position. 

A  ^otind  plan,  or  map  of  all  the  eountiy  we  b^ve  travelled 
over,  has  been  carefulty  kept,  and  win  serve  as  ti  bteis  for  a 
geological  map  of  the  State.  It  ought  not,*  however,  to  be 
puUisfaed  until  we  have  cofbpleted  the  work. 

Embracing  a  wide  territory,  based  upon  so  many  rock  for- 
mations, Maine  possesses  mineral  wedth  to  an  extent  of  wtuefa  it 
is  difficdt  to  form  an  ade<]fiate  idea,  and  respecting  whieh,  but 
little  is  yet  known.  The  results  of  two  seasons'  labor  have  ri- 
ready  given  us  ample  satisfaction,  and  shew  that  Maine  is  tM 
behkid  her  sister  States  in  natural  resources. 

During  the  infancy  of  any  State,  the  inhabitants  naturaBjf 
avail  themselves  of  those  products  most  readily  attained,  and 
hence  we  find,  that  in  Maine,  the  first  industry  was  turned  toW- 
ank  the  forests,  and  titaber  became  the  principal  article  of  e^«* 
port.  As  the  forests  began  to  be  cleared  of  heavy  pii^e  trees^ 
the  people  sought  new  occupations.  Those  on  the  sea-coast 
availed  themselves  of  the  fisheries  and  navigation. 

Limestone  quarries  being  discovered  in  some  towit^s,  change 
ged  die  business  of  the  community,  and  a  new  braaich  6f  trade 
sprang  into  existence. 

Granite  beconung  an  article  of  value  for  architecture,  in  ^ 
cities  of  the  west,  caused  a  portion  of  the  commioiity  to  turn 
their  industry  in  that  direction. 

Farmbg  became  requisite  to  furnish  supplies^  and  it  Was 
soon  found  that  agriculture  could  be  made  a  profiteble  ismplby^ 
itieflt. 

In  a  more  advanced  stage  of  society,  mJnei  b^gin  to  bV 
opened,  manufacturing  operations  are  clth4ed  oifi,  and  thousands 
of  new  sources  of  wealth  begin  to  pour  forth  their  vrtriotis  treatf^ 
ures.  With  increased  resources,  men  soon  begin  to  find  time 
for  h'terary  and  scientific  pursuits,  and  a  more  exalted  intelleti- 
tual  and  moral  culture  extends  itself  over  the  country.  Geniti^ 
aod  taste  soon  burst  the  confines  of  mere  mechanical  and  mer* 

Digitized  by  vjOl 


XU  INTBODUCTION. 

caotile  employments,  and  a  portion  of  the  community  find  time 
for  literary  and  scientific  pursuits;  and  the  productions  of  the 
mmd  begin  to  appear  in  various  works  of  science  or  of  taste. 
Thus  we  trace  forward  the  progress  of  society,  and  it  will  be 
found,  that  the  natural  resources  of  the  country  engender  and 
support  eveiy  department  of  human  culture. 

When  we  trayel  oyer  a  region  where  civilized  men  have  not 
yet  appeared,  and  where  the  woodman's  axe  has  never  resound- 
^9  by  A  geological  knowledge  of  the  country,  we  can  predict, 
witii  a  great  degree  of  certainty,  the  occupations  of  those  per- 
sons who  will  subsequentiy  setde  there,  and  trace  the  various 
stages  of  their  improvement ;  for  the  natural  resources  of  the 
country  produce  the  various  employments  which  are  followed, 
and  knowing  those  resources,  we  can  predict  the  pursuits  of 
the  inhabitants. 

Dr.  Buckland,  in  his  admiable  Bridgewater  treatise,  makes 
the  following  remarks,  showing  the  influence  of  the  geological 
structure  of  Great  Britain,  over  the  employments  and  physical 
condition  of  die  people  in  that  country. 

^<  K  a  stranger,  landing  at  the  extremity  of  England,  were  to 
traverse  the  whole  of  Cornwall  and  the  North  of  Devonshire; 
and  crossing  to  St.  David's,  should  make  the  tour  of  all  North 
Wales;  and  passing  thence  through  Cumberland,  by  the  Isle  of 
Man,  to  the  south-western  shore  of  Scodand,  should  proceed 
eidier  through  the  hilly  region  of  the  Border  Counties,  or,  along 
the  Grampians,  to  the  German  Ocean;  he  would  conclude  from 
such  a  journey  of  many  hundred  miles,  that  Britain  was  a  thinly 
peopled  sterile  region,  whose  principal  inhabitants  were  miners 
and  mountaineers. 

^^  Another  foreigner,  arriving  on  the  coast  of  Devon,  and 
crossing  the  Midland  Counties,  from  the  mouth  of  the  Exe,  to 
that  of  the  Tyne,  would  find  a  continued  succession  of  fertile 
hills  and  valleys,  thickly  overspread  with  towns  and  cities,  and 
IB  many  parts  crowded  with  a  manufacturing  population,  whose 
industry  is  maintained  by  the  coal  with  which  the  strata  of  these 
districts  are  abundantiy  interspersed^* 
^^    .  *It  may  be  seen,  in  any  correct  geological  map  of  England,  tb^{^ 
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<<  A  third  foreigner  might  travel  from  the  coast  of  Dorset  to 
die  coast  of  Yorl^^iire,  over  elevated  plains  of  oolitic  fimestone, 
or  of  chalk;  without  a  single  mountain,  or  mine,  or  coal-pit,  or 
way  important  manufactory,  and  occupied  by  a  popidadon  almost 
exclusively  agricultural. 

^^Let  us  suppose  these  three  strangers  to  meet  at  the  termi- 
nation of  their  journeys,  and  to  compare  their  respective  ob- 
servations; how  different  would  be  the  results  to  which  each 
would  have  arrived,  respecting  the  actual  condition  of  Great 
Britain.  The  first  would  represent  it  as  a  thinly  peopled  region 
of  barren  mountains;  the  second,  as  a  land  of  rich  pastures^ 
crowded  with  a  flourishing  population  of  manufacturers;  the 
third,  as  a  great  c<»n-field,  occupied  by  persons  almost  exclu- 
sively engaged  in  the  pursuits  of  husbandry. 

^^  These  dissimilar  conditions  of  three  great  divisions  of  our 
country,  result  from  differences  in  the  geological  structure  of 
the  districts  through  which  our  three  travellers  have  been  con- 
ducted. The  first  wiU  have  seen  only  those  north-western  por- 
tions of  Britain,  that  are  composed  of  rocks  belonging  to  the 
primary  and  transition  series:  the  second  will  have  traversed 
those  fertOe  portions  of  the  new  red  sandstone  formation  which 
are  made  up  of  the  detritus  of  more  ancient  rocks,  and  have 
beneath,  and  near  them,  inestimable  treasures  of  mmeral  coal: 
the  third  will  have  confined  his  route  to  wolds  of  limestone  and 
downs  of  chalk,  which  are  best  adapted  for  sheep-walks,  and 
the  production  of  com. 

^^  Hence  it  appears  that  the  numerical  amount  of  our  popula- 

»m  .  *  I 

the  following  important  and  populous  towns  are  placed  upon  strata 
belonging  to  the  single  geological  formation  of  the  new  red  sandstone; 
Exeter,  Bristol,  Worcester,  Warwick,  Birmingham,  Litchfield,  Cov- 
entry, Leicester,  Nottingham,  Derby,  Stafford,  Shrewsbury,  Chester, 
Liverpool,  Warrington,  Manchester,  Preston,  York  and  Carlisle. 
The  population  of  these  nineteen  towns,  by  the  census  of  1890,  ex* 
eaeded  a  million. 

The  most  convenient  small  map  to  which  I  can  refer  my  readerst 
in  illustration  of  this  and  other  parts  of  the  present  essay,  is  the  single 
sheet,  reduced  by  Gardner  from  Mr.  Oreenough's  large  map  of  Eng- 
land, published  by  the  Geological  Society  of  London. 
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tiov,  tbeir  ¥afi^  oQcupations,  and  the  fuBdam^ntal^  sp«reeB>  of 
tbeir  iiKlustfy  aod  weabh,  depend,  in.  a  great  degree,  upoa  ibe 
geological  c^a^it^r  of;  the  strata  on  wh^ch  th^}!!  liv:eu  Thw 
physical  cooditiQa.also^  aa.indicaM  hy  the.duiiatioQ  of  life  and 
health,  depending  on  the  more  or  less  sakibiifius  future  of  their 
€{9ployfiient6;  and  thek  o^ciral  cgndition,  as  farasit  is  connect- 
ed, wth  these  eq^leyments,  are  directily  affaetcid  by^  the  geologic 
ea)  caM^es  in,  which  theifi various  occupations  :originate«" 

It  woyld  not  require  a  wi^0rd'8  keil,  to  anttcipete  the  Qccor 
p^i^s  that  will  be  foUowiad,  upon  the  Aroostook  territory^ 
Tinpjicir,  ciMtWgb  fcdkHiired  by  the^ttore>(Sure  aodriprofitable  biisir 
nfss  of  fajTfpingi  will  be  the  chief  occ<ipation«  of  die  people^ 
Upon  the  various  tributary  hrwcJbes.  that  pour  their  waters  imo 
that  river,  there  are  nuno^ouA  waterfaUei  and  we  should  at  once 
asaigp  t^iem  to  the  service  of,  samng  boards,  griikdiiig  wheat, 
apd  whep  their  iron  mines  are  opened,  we,  shall  have  fumaeiesi 
founderies,  nail-factories  and  machine-shops.  The  wants  of 
the  con^muoi^  naturally  call^ig  for  these  various  articles,  will 
at,  length  cause  them  to  be  brought  forth.  Agriculture  will 
draw  upon  liiioifestone  ledges  for  .lime,  and  the  gypsum  and  send* 
atone  of  the  Tobique  will  beeome  articles  of  commerce,  sup* 
plying  the  farn^  ai^d  furnaces  upon  the  banks  of  the  Aroostook* 

This,  is  as  yet  but  a  vision  of  the  future,  but  it  will  ultimately 
be  realized. 

The  present  Report  haviqg  proved  more  voluminous,  than  I 
had  anticipated,  it  was  found  impossible  to  print  the  barometri* 
cal  tables,,  and  our  remarks  on  the  public  lands,  before  the  re- 
cess of  the  Legislature.  On  that  account,  it  has  been  thought 
expedient  to  bind  up  and  deliver  the  first  part  of  the  work, 
treating  of  the  inhabited  portions  of  the  State,  while  the  sec- 
ond part,  or  the  survey  of  the  public  lands  belonging  to  Maine 
and  Massachusetts,  in  common,  is  yet  to  be  printed,  and  .will 
ba  ready  for  delivery  at  th^  time  when  the  public  laws  are  sent 
to  the  various  towns  of  the  State.  The  remaining  document 
wHl  form,  a  pamphlet  of  about  100  pi^es. 
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SECOND  REPORT 


To  Hi$  Excellency  Edward  Kent,   Governor  of  the  State 

of  Maine, 
Sir: — Having  been  commissioned  by  the  Grovernor  of 
Massachusetts,  to  complete  a  general  reconnoissance  of  the 
geological  structure  of  the  public  lands,  belonging  jointly  to 
the  States  of  Massachusetts  and  Maine,  and  being  appointed 
by  the  Governor  of  Maine,  to  make  a  Gecrfogical  Survey  of  the 
entire  State,  in  conformity  with  a  Resolve  of  the  L^islature, 
passed  on  the  dOth  of  March,  1837,  I  made  due  prepara- 
tions for  the  performance  of  these  responsible  duties,  and  en- 
tered the  field  early  in  the  month  of  June. 

Mr.  James  T.  Hodge  was  appointed  as  an  assistant  on  the 
part  of  Massachusetts,  and  Mr.  W.  C.  Larrabee  for  Mame. 

I  have  great  pleasure  in  stating,  that  both  of  these  gentlemen 
performed,  in  the  most  faithful  manner,  the  duties  assigned 
them. 

It  was  thought  advisable  to  dispense  with  the  services  of  a 
Draftsman,  since  it  was  feared  that  the  appropriation  made  by 
Legislature  would  not  suffice  to  cover  all  the  expenses  of  the 
Survey,  and  having  been  advised  by  the  Governor  to  that 
efiTect,  we  did  not  engage  an  artist  for  that  service. 

It  is,  however,  much  to  be  regretted,  that  we  arc  not  enabled 
to  present  many  sketches  of  the  magnificent  scenerv  of  ,the 
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State,  and  I  earnestly  desire  that  we  may  be  allowed  every  fa- 
eiHty  for  the  most  ample  illustration  of  the  subject. 

We  all  know  and  feel  how  strongly  our  loye  of  country  is 
associated  with  the  aspect  of  our  natiye  hiUs,  and  no  present 
would  be  more  acceptable  to  us,  when  absent  from  home,  than 
graphic  illustrations  of  the  scenery  of  our  native  land.  Stran- 
gers and  travellers  are  generally  attracted  towards  picturesque 
scenery,  and  if  made  aware  of  the  beautiful  contour  of  the  moun* 
tainous  districts  of  the  State,  varied  by  thousands  of  magniOcent 
views  of  highlands,  valleys,  plains,  lakes,  rivers  and  waterfalls, 
surrounded  by  dense  and  varied  foliage,  formmg  many  most  de- 
lightful I«idscape  views,  many  of  which  are  peculiar  to  Maine, 
they  would  hasten  to  enjoy  such  magnificent  scenery,  and  thus 
increase  the  amount  of  travel  in  the  country,  adding  no  small 
share  to  the  wealth  of  the  people,  spreading  abroad  accounts 
of  the  mteresting  region  over  which  they  had  travelled. — 
Many,  also,  having  been  induced  to  visit  the  State,  would 
finally  become  settlers,  and  thus  add  to  the  population  of 
Maine. 

I  need  but  remind  your  Excellency  of  the  tide  of  travel, 
which  is  continually  flo^ng  through  the  mountain  passes  of 
Switzerland,  and  the  Tyrol — countries  visited  wholly  for  the 
sake  of  viewing  magnificent  mountain  scenery,  to  satisfy  you, 
that  such  subjects  are  strong  and  powerful  inducements  for  the 
traveller  to  visit  the  country,  and  Maine  presents  many  scenes, 
which  if  not  equal  in  sublimity  to  those  amid  the  high  Alps,  are 
equaUy  picturesque,  and  are  difiTerent  firom  any  views  that  can 
be  seen  in  other  parts  of  the  world. 

I  have  premised  the  above  remarks  to  show  how  useful  it 
would  be  to  the  State  should  we  be  allowed  the  services  of  a 
good  draftsman,  skilled  in  landscape  drawing. 

Although  I  do  not  make  any  pretensions  to  graphic  skill,  I 
have  nevertheless  been  obliged  to  draw  many  outline  sketches, 
a  few  of  which  we  have  been  able  to  present  in  the  form  of 
wood  cuts,  the  cheapest  kind  of  illustrations,  which,  however, 
will  aid  essentially  in  giving  an  idea  of  the  country.  Many  of 
the  diagrams  are  thus  introduced,  and  they  will  ans^^^JBF^' 
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poM,  when  tibe  sectioii  is  very  limited^  The  long  sectioiuri 
views  of  the  geologtcd  structure  of  the  State,  must  be  reserved 
for  engirvrings  or  lidiogmphic  delbeation,  since  tfaejr  vriil  form 
an  alias  with  the  Geological  Map,  t^ch  will  be  presented  when 
the  work  is  complete. 

There  are  many  difficulties  to  be  surmounted,  in  mddnga  geo- 
Ic^cal  survey  of  a  State,  which  has  not  been  accurately  surveyed 
and  mapped.  A  very  good  general  State  Map  of  Maine  has  been 
published  by  Greenleaf,  but  its  details  are  not  sufficiently  correct 
for  laying  down  accurate  6eol<^cal  or  Topographicd  observa* 
tions. 

There  is,  on  that  account,  some  difficulty  in  ascertaining  the 
precise  spot  upon  the  map  where  any  rock  is  to  be  put  down* 
This  difficulty  we  have  endeavored  to  obviate,  where  it  was 
possible  to  obtam  town  maps,  made  from  actual  surveys,  but 
such  plans  are  rarely  to  be  met  with,  and  even  then,  there  may 
be  but  a  single  copy  belongbg  to  the  town,  and  which  cannot 
be  spared.  In  such  cases  we  require  copies,  and  if  we  were 
allowed  the  services  of  a  draftsman,  much  of  my  time  mi^t  be 
saved  and  devoted  to  other  more  appropriate  duties. 

The  mountains  of  Maine  have  never  been  measured,  n<Nr 
have  the  elevations  of  the  various  table  lands  ever  been  ascer- 
tained. It  would  therefore  be  utterly  impossible  for  us  to  repre- 
sent  sectional  views  of  the  geological  structure  of  the  State,  un- 
less such  measurement  were  made.  On  that  account,  I  prepared 
myself  with  two  excellent  mountain  barometers,  and  other  in« 
ttruments  for  measuring  altitudes.  The  slender  means  in  my 
hands  did  not  allow  me  to  purchase  a  Theodolite,  (an  instru- 
ment much  needed  in  our  operations)  and  on  that  account  I  ob- 
tained a  simple  and  cheap  instrument,  which  by  some  altera- 
tions which  I  had  made  in  it,  was  found  to  be  accurate  for  short 
distances.  It  has  not,  however,  any  telescope,  and  therefore 
will  not  answer  for  distant  triangulations. 

From  my  own  stock  of  instruments  I  was  able  to  supply  de- 
ficiencies, and  I  have  freely  and  cheerfully  devoted  them  to  the 
service  of  the  State.  A  good  pocket  sextant,  Sir  Howard 
Douglas'  reflecting  semicircle,  and  a  good  compass,  besides 


nungr.  otbar  insimmeiitfl  of  meDMuridm,  were  eontrikilid  ^  vie^. 
in  order  to  cany  on  the  survej  with  aceiuncy. 

In  making  barometrical  meaaor^nents,  it  is  essential  thai 
great  care  should  be  used  in  order  to  obtain  correct  residts*. 
The  elevation  of  the  mercurial  column  must  be  ascertained  at 
the  level  of  the  sea,  and  at  the  point  of  observation)  at  the  same 
time,  while  the  temperature  is  to  be  carefully  noted.  In  order 
to  ensure  accurate  results,  I  made  arrangements  for  a  line  of 
barometrical  correspondence  across  the  State^  observers  havmg 
been  chosen  in  the  intermediate  places,  wherever  a  good  Barom* 
eter  was  to  be  found,  and  a  gentleman  able  and  willing  to  keep 
a  correct  regist^.  Then  I  took  my  barometers,  and  carefiilly 
compared  them  with  each  of  the  station  barometers,  and  noted 
the  difierence  between  them,  so  as  to  correct  for  it  in  the 
calculations  required* 
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HAVina  prepared  ourselves  for  the  arduous  du^  in  which  we  / 
were  about  to  engage,  the  Assistant  Geclogbt  from  Massachu- 
setts and  myself,  embarked  on  board  the  steamboat  for  Port- 
land, on  the  9th  June.  I  directed  Mr.  Hodge  to  proceed  di- 
recdy  to  Bangor,  and  there  to  await  my  arrival,  while  I  stopped 
a  day  at  Portland  to  make  arrangements  with  Mr.  Adams  for 
the  establishment  of  a  barometrical  station  at  that  place,  which 
that  gentleman  kindly  promised  to  attend  to,  and  has  since  faith- 
fully performed  the  task  in  the  manner  agreed  upon*  The. 
difference  in  our  instruments  will  be  found  noted  in  the  Baro- 
metrical tables,  which  I  shall  have  the  honor  to  lay  before  you. 

After  arranging  the  above  prelimmariei9,  I  took  passage  in 
the  stage-coach  for  Bangor,  by  the  routes  of  Brunswick  and 
Augusta;  it  being, my  intention  to  stop  awhile  in  Brunswick  for 
the  purpose  of  consisting  Governor  Dunlap  respecting  the  sur- 
vey, and  to  obtain  from  him  orders  for  the  pecuniary  means  re- 
quired  in  the  work.  This  being  effected,  I  visited  Professor 
Cleaveland,  and  engaged  his  services  in  keeping  a  barometrical 
Register  for  the  survey. 

At  Gardiner  we  also  engaged  R.  H.  Gardiner,  Esq.  to  fur- 
nish us  with  a  copy  of  the  r^i&ter  which  he  is  in  the  habit  of 
keeping.  At  each  of  these  stations  the  instruments  used  were 
very  carefully  compared,  and  where  any  difference  existed,  it 
Was  noted,  and  will  be  found  in  our  tables. 

Although  it  is  rarely  possible  to  make  many  geological  ob- 
servations while  travelling  in  a  stage-coach,  I  was  still  anx- 
ious to  turn  this  journey  to  some  account,  and  at  each  station 
where  we  stopped,  I  noted  very  carefully  the  height  of  the 
mercury  in  the  barometer  and  thermometers,  so  that  by  compar- 
ing observations  with  those  made  at  the  other  stations,  and  cal- 
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cukting  the  rafohs  by  mmoB  of  harometrical  tables,  we  can  at 
once  learn  the  exact  height  of  each  of  the  points  in  question  above 
the  sea  level.  The  information  derived  from  such  operations 
is  obviouslf  valuable  m«  great  Variety  of  fx>pographi<^  opera- 
tions, and  in  our  work  they  ware  destined  to  serve  as  a  basis 
for  a  seeti<mal  view  of  the  Geology  of  that  portion  of  the  State. 

At  Aiqpista,  I  was  promptly  met  by  our  excellent  assistant, 
Mr.  William  C.  Larrabee,  who  journied  on  with  me  to  Bangor, 
from  whence  our  excivsions  were  to  be  made. 

When  Mr.  Hodge  had  completed  his  preparations  for  the 
long  and  tedious  voyage,  which  he  was  directed  to  make  through 
the  State  wild-lands  to  the  River  St.  Lawrence  in  Canada,  in- 
structions were  given  him  as  to  the  observations  which  were 
required.  He  then  set  out  from  Oldtown  in  a  batteau  and  pro- 
ceeded up  the  Penobscot,  to  Moosehead  Lake.  From  thence 
through  tiie  long  chain  of  lakes  which  supply  the  Allagash 
stream,  and  down  that  river  to  the  St.  John,  from  whence  he 
ascended  the  Madawaska,  crossed  into  Canada,  and  returned 
by  the  St.  Frangois,  and  down  the  St.  John  River,  to  Wood- 
stock. The  results  of  his  survey  are  interesting  and  will  be 
presented  in  our  remarks  upon  the  Public  Lands. 

It  is  now  more  particularly  my  object  to  describe  those  por- 
tions of  the  State,  which  we  surveyed  during  the  summer  months, 
while  Mr.  Hodge  was  engaged  upon  the  public  lands.  Three 
months  were  devoted  exclusively  to  the  settled  portions  of  the 
State,  and  subsequendy  two  months  were  spent  by  me  upon 
the  wild  lands  belonging  to  the  two  States  in  common.  The 
first  excursions  made  by  Mr.  Larrabee  and  myself,  were  devot- 
ed to  the  Geology  of  Bangor  and  its  immediate  vicinity.  We 
have  great  pleasure  in  acknowledging  the  aid  furnished  us  by 
Mr.  Samuel  Ramsdell,  of  that  city,  who  has  for  a  year  past  been 
an  observer  of  the  tertiary  clay  banks,  from  whence  he  has  ex- 
tracted a  great  number  of  curious  fossil  casts,  specimens  of 
which  he  has  furnished  for  the  State  Cabinet. 

The  rocky  strata  on  which  rests  the  tertiary  formation  of 
Bangor  and  Brewer  are  argillaceous  talcose,  plumbaginous  and 
pyritiferous  slates.     These  various  slates  pass  into  e&ch  other 
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hf  impereepliUe  sfaadas,  so  that  it  is  extreoM^  diffieah  to  de- 
finflf  tbeir  boundirieB.  In  some  places  the  sbte  rocks  are  char- 
ged widi  nmnarous  quartz  and  calcareous  spar  veins,  and  they 
frequeotlj  contain  a  sufficient  quantity  of  carbonate  of  lime 
to  cause  them  to  effervesce  with  acids.  When  the  rock  con- 
tains a  large  proportion  of  silex,  it  passes  insensibly  into  quarts 
rock  of  a  blue  color,  and  occasional^  beds  of  it  are  found  con- 
taining a  sufllcient  quantity  of  fine  scales  of  mica  to  convert  it 
into  mica  slate  of  an  imperfect  kind. 

On  the  summit  of  Thomas's  Hill,  in  Bangor,  the  slates 
may  be  seen  croppmg  out — ^their  upturned  edges  appearing 
above  the  soil.  On  the  Kenduskeag  at  a  hi^  ledge,  overhang- 
ing the  river  may  be  seen  several  varieties  presented  by  this 
rock.  It  is  there  observed  to  be  charged  with  calcareous  spar, 
and  is  sometimes  of  a  gre^i  color  owing  to  the  presence  of 
chlorite. 

In  the  city  the  slate  may  be  observed  passmg  into  quarts 
rock  on  the  side  of  Exchange  street,  where  the  strata  run  E. 
N.  E.  and  W.  S.  W.  and  dip  to  the  N.  N.  W.  80^.  On  the 
S.  W.  side  of  river  the  strata  dip  to  the  North.  Near  Brewer 
Bridge  they  run  E.  by  N.  and  dip  N.  by  W.  70^.  A  little 
above  the  bridge  on  the  south  side  of  the  Penobscot  in  Brewer, 
there  is  a  cliff  of  argillaceous  slate,  which  rises  to  the  height  of 
about  80  feet,  and  there  the  strata  may  be  observed  to  run  N. 
N.  E.  and  S.  S.  W.  and  dip  N.  N.  W.  66«>.  About  half  a 
mile  south  of  Bangor,  the  slate  strata  run  N.  E.  and  S.  W.  dip 
N.  W.  60°.  There  are  many  other  places  in  the  vicinity  of 
Bangor,  where  these  rocks  may  be  seen,  but  it  would  be  tedi- 
ous to  enumerate  aU  the  localities.  A  sufficient  number  have 
been  noticed  to  show  that  the  whole  substrau  of  Bangor 
and  Brewer,  are  composed  of  this  class  of  rocks.  In  some 
cases  the  surface  of  the  plumbaginous  slate  is  glazed  with  plum- 
bago or  graphite,  and  owing  to  this  circumstance  such  rocks 
have  sometimes  been  mistaken  for  coal.  The  whole  mass  of 
strata  which  are  above  described,  bear  evident  marks  of  having 
been  exposed  to  the  action  of  heat  and  pressure,  while  from  the 

great  variety  of  substances  which  enter  into  a  sedimentary  de- 
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posit,  diere  woold  mdeotljr  result  die  Turious  metenDiphic 
vtrieties  of  strstiied  rock  whick  I  have  described.  It  vriU  be 
obsenred  diat  all  the  sinta.  now  rest  on  their  edges  andwe 
highly  inoliDed  to  the  horiason,  and  this  position  cotddnot  haiFe* 
resulted  fiom  their  original  deposition,  for  all  strata  which  are 
deporited  by  water,  are  arranged  horizontally.  Now  it  is  dear 
that  these  rocks  were  deposited  from  water  in  horizontal  beds, 
and  that  since  that  time  they  have  been  thrown  up  by  a  violent 
subterranean  cause  into  their  present  position.  These  slates 
belong  to  the  oldest  tnmsition  formation  and  are  generally  des- 
titute of  cranio  remains. 

TERTIARY  FORMATION  OF  BAJNGOR  AND  VICINITY, 

The  Tertiary  formation  in  Maine  consists  of  a  series  of  layers 
of  clay  and  sand,  which  have  been  deposited  by  water  iqpon 
the  various  solid  rocks  beneath.  This  deposit  is  evidently  a 
sediment  of  clayey  and  silicious  matter,  and  Is  arranged  in  regu- 
lar strata  shewing  the  effect  of  tranquil  subsidence  from  the  waters 
by  which  it  was  deposited. 

These  beds  of  clay  contain  distinct  remains  of  marine  shell 
fish  in  the  various  strata,  arranged  in  such  a  manner  as  to  evince 
their  having  lived  and  died  exactly  in  the  spots  where  we  find 
them.  This  shows  a  slow  and  gradual  deposition  of  the  clay, 
for  the  shell  fish  lived  neap  the  surface  of  the  different  strata  and 
must  have  had  time  to  live,  grow  and  multiply  in  each  stratum 
before  the  next  was  deposited. 

The  lower  tertiary  at  Bangor,  is  composed  of  blue  clay,  very 
tenacious  in  its  structure,  tough  and  adhesive.  It  contains  so 
much  vegetable  matter,  derived  frx>m  decomposed  sea  weeds 
as  to  give  it  in  many  places  the  odor  of  marsh  mud.  The  shells 
characteristic  of  this  deposit,  are  the  Nucula,  Saxicava  and 
Mya  dehiscens. 

There  are  a  majority  of  recent  species  of  shell  fish  in  this 
deposit,  and  hence  we  consider  it  as  equivalent  (o  the  pliocene 
formation  of  Lyell.  Above  this  deposit  we  come  to  another 
mass  of  clayey  strata  of  a  yellow  color,  and  remarkable  for  the 
curious  casts  of  various  forms  which  it  contains. 
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Nearly  all  these  casts  have  a  long  cylindrical  tube  naming 
through  them  from  one  extremity  to  the  other. 

In  Bangor,  the  greatest  elevation  which  the  tertiary  clays  at> 
tain  is  not  more  than  100  feet  above  the  level  of  the  sea,  or  75 
feet  above  the  level  of  the  Penobscot  river  at  that  place.  The 
hill  upon  which  Mr.  Pomeroy's  church  is  built  is  tertiary,  and 
is  the  highest  point  which  that  formation  attains  in  Ban- 
gor. The  lower  portions  of  thus  clay«bed  contain  distinct 
remains  of  the  marine  shells  Nucula  portlandica,  Mactra,  and 
Venus.  The  upper  beds  contain  a  great  abundance  of  those 
strange  cylindrical  and  conical  casts  terminated  sometoes  by 
a  large  bulb  or  tuber,  which  fossils  resemble  in  their  general 
structure  the  siphoniae  described  and  figured  in  Rozet's  Geolo- 
gy. There  are  however  in  this  deposit  a  number  of  different 
species,  and  their  peculiar  shapes  have  caused  them  to  be  mis- 
taken for  almost  every  variety  of  plant  and  fruit.  There  is, 
however,  good  reason  to  believe  that  they  are  of  animal  ori- 
gin, and  were  probably  once  molluscous  or  soft  animals,  having 
but  little  consistency,  so  as  not  to  leave  any  solid  matter  indic- 
ative of  their  composition. 

There  are  beds  of  ferruginous  and  silicious  sand,  which  here 
and  there  alternate  with  the  upper  clay-beds.  In  some  pla- 
ces it  is  of  good  quality  for  moulding.  Examples  of  this 
kind  of  sand  may  be  seen  on  the  side  of  Exchange  street, 
where  the  strata  of  clay  dip  to  the  South  15®. 

In  Cumberland  street  the  lower  tertiary  deposit  may  be  seen 
with  the  upper  beds  resting  directly  upon  it.  The  strata  dip 
to  the  S.  W.  lO"*.  This  deposit  attains  an  elevation  of  50 
or  60  feet  above  the  river's  level. 

Crossing  the    Penobscot  we  enter  the  town  of   Brewer,, 
where  the  same  tertiary  clays  may  be  seen.     A  little  above  the 
bridge  on  the  river's  banks,  occurs  a  high  cliff  of  sand  attain- 
ing   an  elevation   of  86  feet  above  the  liigh  water  mark  upon 
the  Penobscot. 

At  the  various  brick-yards  in  this  town  we  had  an  excellent 
opportunity  of  examining  the  nature  of  the  clay,  and  the  vari- 
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ous  shells  which  are  contained  in  it.  They  are  identical  with 
those  found  in  Bangor. 

The  clay,  generally  selected  for  making  briclai,  belongs  to  the 
upper  tertiary,  and  is  of  a  yellow  color,  and  contains  but  very 
few  marine  shells.  The  blue  clay  answers  very  well  for  the 
same  purpose,  when  there  are  not  too  many  shells,  but  it  is 
tough  and  hard  to  work. 

The  siliceous  sand,  found  alternating  with  those  clays,  is  used 
also  in  brick  making. 

These  materials  are  so  common  in  Maine,  that  little  account 
is  made  of  their  value,  but  they  are  nevertheless  sources  of  a 
very  considerable  income. 

Thus,  for  instance,  in  the  eight  brick  yards  of  Brewer  during 
the  last  year,  no  less  than  three  millions  of  bricks  were  made 
and  sold.  One  million  one  hundred  thousand  machine-pressed 
bricks  were  made  in  three  of  these  yards,  during  the  same 
year. 

So  abundant  is  the  brick-clay  in  Bangor,  that  in  digging  the 
cellars  for  most  of  the  buildings,  a  sufficiency  of  it  is  dug  out 
to  make  the  bricks  required  for  the  edifice,  and  I  understand 
that  this  is  firequently  done. 

Brick  makers  are  fiilly  aware  of  the  fact,  that  if  clays 
contam  any  considerable  proportion  of  lime,  they  will  not  an- 
swer for  brick-making,  since  the  lime  is  rendered  caustic 
during  the  operation  of  burning,  and  when  the  bricks  are 
moistened  by  water,  the  lime  slakes,  and  they  crack  or  burst  to 
pieces.  On  that  account  they  carefully  avoid  any  admixture 
of  shells,  since  they  are  composed  chiefly  of  carbonate  of  lime, 
and  produce  the  same  effect. 

These  clays  form  extremely  tough  soils,  and  are  liable  to  bake 
or  harden  by  the  action  of  solar  heat,  so  that  the  roots  of 
plants  are  often  completely  imprisoned  by  the  hardened  clay, 
and  therefore  the  plant  does  not  thrive. 

In  order  to  improve  a  clayey  soil  when  it  is  found  practica- 
ble, sand  should  be  mixed  with  it,  so  as  to  break  up  its  cohesive 
properties,  and  it  often  happens  that  hills  of  sand  are  found 
close  at  hand.     After  the  texture  of  the   soil   is   sufficiently 
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broken  up,  air-slaked  lime  may  then  be  used  for  a  top-dressing, 
and  it  will  be  retained  for  a  great  length  of  time,  since  the  clay 
is  so  impermeable  to  water. 

It  is  certainly  worth  the  labor  required  to  bring  into  a  high 
state  of  cultivation  those  tracts  of  land,  which  are  in  the  imme- 
diate vicinity  of  the  city,  and  their  improved  produce  will 
amply  repay  the  moderate  expenditures,  which  would  be  requi- 
site for  the  purpose. 

Above  the  tertiary  formation  we  have  a  confused  mass  of 
rounded  stones  and  pebbles,  which  bear  evident  proofs  of  their 
diluvial  deposition. 

The  current  of  diluvial,  waters,  in  rushing  over  this  district, 
excavated  deep  vallies  in  the  tertiary  deposits,  and  transported 
the  detritus  far  to  the  south.  Near  the  Court  House  in  Bangor 
may  be  seen  beds  of  coarse  pebbles  at  the  base  of  the  hill,  and 
the  sediment  becomes  finer  as  we  ascend,  until  we  meet  with 
perfectly  fine  clay.  This  locality  shows  that  the  coarse  peb* 
bles  were  deposited  by  swiftly  running  water,  while  the  fine 
sand  and  clay  prove  a  gradual  subsidence  in  the  force  of  the 
current. 

On  examining  these  pebbles  it  will  be  remarked  that  they  are 
mostly  those  composed  of  varieties  of  slate,  which  occur  in 
places  north  of  the  spot  where  they  are  now  found. 

EXCURSION  FROM  BANGOR  TO  THE  BARNARD  SLATE-QUARRIES. 

In  the  report,  which  I  had  the  honor  to  lay  before  you  the  last 
year,  I  described  some  of  the  valuable  slate  regions  of  Wil- 
liamsburg, and  gave  a  particular  account  of  several  localities 
upon  Pleasant  river  and  Whetstonebrook.  Public  attention  hav- 
ing been  awakened  to  the  importance  and  value  of  the  roofing 
slates  found  in  those  regions,  farther  researches  were  made  in 
the  vicinity,  and  several  very  excellent  quarries  were  conse- 
quently discovered  in  the  town  of  Barnard.  Not  having  visited 
that  district,  I  was  desirous  of  doing  so,  and  set  out  firom  Ban- 
gor in  company  with  Mr.  Larrabee,  and  one  of  the  owners  of 
the  quarries  in  question.  The  whole  route  firom  Bangor  to 
Atkinson  is  composed  of  slate  rocks,  which  n»f)igj|fg«^  b|^^^^§le 
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W.  and  dip  to  the  S.  E.  from  70°  to  80"".  In  Atkinson,  two' 
and  a  quarter  miles  from  the  south  line  of  the  town,  the  dip  of 
the  strata  becomes  suddenly  reversed — that  is,  the  strata  dip  to 
the  N.  W.  and  at  about  the  same  angle.  From  this  point  we 
observed  that  the  slate  became  more  regular  in  its  stratification, 
and  less  intermixed  with  quartz-veins. 

In  the  town  of  Charleston  the  direction  of  the  slate  is  nearly 
E.  N.  E.  and  W.  S.  W.  and  the  dip  is  to  the  N.  W.  There 
are  to  be  seen  on  the  road  side,  where  the  strata  have  been  re- 
cently uncovered,  some  very  fine  examples  of  diluvial  furrows 
on  the  rocks,  in  place.  These  scratches  run  from  N.  16®  W. 
to  S.  15®  E.  and  are  very  regular  and  parallel,  while  they  cross 
the  lines  of  stratification  at  an  angle  of  TC^.  In  and  upon  the 
soil  all  around  there  are  multitudes  of  large  boulders  and  blocks 
of  granite,  compact  talcose  and  mica-slate,  and  a  few  large 
masses  of  diallage  rock.  As  we  descend  the  hill,  going  towards 
Sebec  pond,  we  discover  an  immense  number  of  huge  blocks  of 
granite,  piled  up  on  the  north  side  of  the  hill.  We  traced 
the  diluvial  grooves  in  a  regular  manner  nearly  to  Sebec  pond, 
where  we  stopped  for  the  night.  On  comparing  fragments  of 
the  granite  boulders  found  so  abundantly  in  Atkinson,  we  obser- 
ved the  rock  was  identical  with  that  which  occurs  North  of  the 
pond  in  Sebec,  and  since  that  place  lies  precisely  in  the  direction 
to  which  the  diluvial  markings  point,  there  cannot  remain  a 
doubt  that  these  scattered  blocks  were  derived  from  that  place, 
and  were  moved  by  a  powerful  current  of  water,  which  swept 
them  over  the  surface  of  the  slate  ledges  on  which  they 
made  these  deep  grooves  and  scratches  as  they  passed.  Many 
of  the  larger  blocks  were  unable  to  mount  over  this  steep  ledge, 
and  remain  heaped  up  in  confusion  upon  its  northern  declivity. 
It  will  be  remarked  at  once,  that  there  is  a  striking  coincidence  be- 
tween the  direction  of  these  marks  and  the  diluvial  grooves  which 
I  have  before  noticed.  Those  in  Portland  run  from  N.  15®  or 
20®  W.  to  S.  15®  or  20®  E.  and  here,  in  a  distant  portion 
of  the  State,  nearly  the  same  direction  is  observed.  We  have, 
however,  many  more  equally  good  illustrations  of  this  subject. 
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SLAtE    QOAKltlEB  Ol'  BARNARD. 

In  the  town  of  Barnard,  four  miles  N.  of  Sebec,  we  exam- 
ined a  ledge  of  roofing  slate,  of  good  quality,  which  runs  N.  85*? 
E.  and  dips  68^  W.  This  quarry  has  been  opened  to  some 
extent  and  promises  well. 

We  then  visited  another  quarry,  where  the  direction  of  the 
strata  was  N.  81°  30'  E.  and  dip  81°  N.  At  this  guarry 
beautiful  slates  5  feet  by  6  feet  square,  and  of  proper  thickness 
for  roofing,  may  be  easily  obtained.  On  the  Merrill-farm  there 
are  about  900  acres  of  land  underlaid  by  this  slate.  From  the 
direction  of  this  place  from  the  quarries  described  in  my  last 
annual  report,  there  cannot  remain  a  doubt  that  the  slate  is  con- 
tinuous from  those  quarries  to  this  spot. 

Proceeding  to  Bear-brook,  we  examined  a  quarry  where  the 
workmen  were  engaged  in  splitting  out  slate,  and  there  had  a 
good  opportunity  of  judging  of  the  workable  quality  of  the  rock. 

At  this  place,  which  is  near  the  site  of  an  old  saw  mill,  the 
strata  run  N.  88°  E.  and  dip  80°  N.  The  slates  are  naturally 
divided  into  24  seams  or  layers,  and  the  number  of  roof-slates 
obtained  from  a  foot  was  37.  I  took  occasion  to  measure  the 
size  of  some  of  the  larger  slates  in  the  quarry,  and  found  that 
some  of  them  were  6  feet  wide,  9  feet  long,  and  perfectly  free 
from  defects. 

The  quarry  has  been  opened  to  the  extent  of  9  feet  in  depth 
by  65  feet  in  length. 

It  was  extremely  difiicult  to  work  at  that  season  of  the  year, 
on  account  of  the  dense  clouds  of  black  flies,  which  covered 
every  portion  of  the  body,  to  which  they  could  gain  access,  and 
the  laborers  bore  on  their  bloody  faces  ample  proofs  of  the  viru- 
lence of  these  tormenting  insects.  The  width  of  this  bed  of  slate 
is  not  less  than  80  rods,  or  1320  feet,  while  we  know  that  it 
breaks  out  in  a  number  of  places  to  the  eastward  of  these  quar- 
ries for  the  distance  of  3  miles,  and  it  is  highly  probable  that  it 
runs  westward  to  Foxcroft,  where  quarries  of  the  same  kind  of 
slate  are  wrought.  From  these  elements  we  may  form  some 
idea    of  the   enormous    quantity    of  roofing   slate,  which  lies 
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buried  in  this  district,  and  we  certainly  shall  feel  very  much 
ashamed  of  American  enterprise,  if  we  should  still  depend  upon 
the  quarries  of  Wales  for  our  supplies  of  this  valuable  article. 

I  shall  have  occasion  to  speak  more  particularly  of  the  value 
of  roof-slate,  when  I  come  to  treat  of  Economical  Geology. 

Returning  to  Bangor,  I  took  pains  to  verify  the  observations 
made  on  our  route  to  Barnard,  and  examined  particularly  some 
remarkable  soils  on  our  way.  On  the  Wakefield-farm  we  ob- 
served that  the  soil  was  composed  of  a  mellow  loam,  of  a  yel- 
low color,  .crumbling  readily  when  pressed  with  the  fingers. 

It  contains  fragments  of  calcareous  slate  and  granite,  and  was 
doubtless  derived  from  their  disintegration.  On  examin- 
ing the  rocks  in  the  vicinity,  it  was  found  that  they  contained 
a  considerable  proportion  of  lime,  so  that  they  answer  well,  when 
burned,  for  agricultural  purposes. 

The  soil,  above  noticed,  is  said  to  produce  in  good  seasons 
no  less  than  40  bushels  of  wheat  to  the  acre.  The  field  was 
covered  with  young,  but  luxuriant,  wheat  at  the  time  we  visited 
it,  and  probably  ere  this,  the  amount  of  the  crop  for  this  year 
has  been  recorded. 

Specimens  of  this  soil  were  taken  for  analysis.  Beds  of  poor 
limestone,  but  fit  for  agriculture,  are  said  to  occur  abundantly 
between  Sebec  and  Brownville. 

Having  determined  the  extent  and  value  of  the  above-men- 
tioned quarries,  we  returned  to  Bangor,  and  noticed  on  our  way 
a  curious  ridge  between  Charleston  and  Atkinson,  which  is 
called  the  Horseback.  This  ridge  separates  two  tracts  of  low 
swampy  land,  now  covered  with  cedars,  and  it  is  evident  that 
formerly  a  fresh  water  lake  existed  on  each  side  of  this  remark- 
able barrier.  On  examining  the  soil  the  gravel  was  found  near 
the  surface  to  bear  evident  marks  of  having  been  washed  quite 
clean  and  smooth  by  the  action  of  water. 

I  suppose,  however,  that  the  ridge  itself  is  a  diluvial  accu- 
mulation, since  its  direction  coincides  with  that  of  other 
''horsebacks"  which  I  have  examined,  and  also  with  the  direc- 
tion of  the  diluvial  grooves  before  noticed.  It  is  evident,  how- 
ever, that  it  served  to  separate  two  lakes  which  have  modified 
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its  surface  in  some  degree,  as  above  noticed.  A  small  branch 
of  this  ridge  strikes  off  in  a  curve,  just  as  if  it  had  once  formed 
the  shores  of  a  lake. 

It  was  originally  our  intention  to  have  followed  the  Piscat- 
aquis river  and  Wilson's  stream  m  a  boat,  and  to  have  crossed 
over  to  Moosehead  lake,  but  owing  to  the  tormenting  swarms 
of  black  flies  and  mosquitoes,  which  annoyed  us  excessively, 
I  determined  to  take  another  route  and  work  >  elsewhere,  until 
their  virulence  was  over.  On  that  account  we  effected  a  re- 
treat from  the  woods,and  bent  our  course  towards  the  Penob- 
scot below  Bangor. 

SECTION  OF  PENOBSCOT    RIVER    FROM    BANGOR  TO  BELFAST. 

Having  made  an  examination  of  the  vicinity  of  Bangor  and 
Brewer,  my  next  object  was  to  take  a  sectional  view  of  the 
banks  of  the  Penobscot  River  from  Bangor  to  Belfast. 

For  this  purpose  I  hired  a  small  boat,  and  accompanied  by 
Mr.  Samuel  Ramsdell,  who  was  engaged  in  the  place  of  Mr. 
Larabee,  the  assistant  geologist,  who  was  necessarily  absent, 
we  proceeded  slowly  down  the  river,  exploring  carefully  the 
various  rocks  on  its  western  side.  The  first  high  cliff  we 
examined  was  Dutton's  Head,  which  is  composed  of  sand  and 
clay  resting  on  argillaceous  slate-rocks.  In  the  town  of 
Hampden,  three  miles  below  Bangor,  near  the  steam  saw-mills, 
we  saw  extensive  ledges  of  argillaceous  slate  filled  with  an 
infinity  of  small  veins  of  calcareous  spar  or  carbonate  of  lime. 
These  rocks  are  regularly  stratified,  and  run  N.  E.  by  N. 
and  S.  W.  by  S.  and  dip  70^  W.  S.  W.  They  are  of  a 
blueish-grey  color,  and  contain  so  much  carbonate  of  lime,  that 
by  disintegration  they  form  a  good  calcareous  soil. 

Below  Emery's  steam  mills  the  shores  of  the  river  are  rocky, 
and  the  ledges  of  slate  run  parallel  with  the  course  of  the  river 
at  that  place. 

One  mile  below  Hampden,  we  observed  that  the  slate  strata 
were  much  contorted,  and  presently  we  discovered  that  they  were 
highly  charged  with  Iron-pyrites;  from  these  circumstances  it 
was  thought  probable  we  should  soon  discover  a  dyke  of  green- 
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gtone  trap-rock — and  having  travelled  a  few  rods  farther  along, 
we  found  such  a  dyke  cutting  through  the  slate,  which  has 
been  broken  into  fragments,  forming  a  kind  of  breccia,  where 
the  igneous  rock  has  been  thrown  up.  We  found  also,  a  num- 
ber of  narrow  beds  of  very  compact  grey  limestone  near  this 
place. 

The  shores  below  Hampden  are  composed  of  rough  craggy 
slate-rocks,  overhanging  the  river,  alternating  with  rounded  hills 
composed  of  sand  and  various  pebbles,  which  have  evidently 
been  transported  and  deposited  in  their  present  localities  by 
a  diluvial  current. 

Approaching  Frankfort,  we  came  first  to  regular  strata  of 
gneiss,  and  then  to  that  variety  of  stratified  granite,  called 
granite-gneiss. 

The  strata  run  N.  E.  and  S.  W.  and  dip  60^  N.  W.  This 
rock  has  been  wrought  to  some  extent  as  a  building  stone.  It 
contains  black  mica  arranged  in  parallel  laminae.  Here  and 
there  we  observed  small  veins  of  coarse  granite  intruded  into 
its  mass.  Proceeding  down  river,  we  next  came  to  the  coarse 
granite  on  which  the  granite-gneiss  rests.  At  Marsh  Bay,tliis 
rock  forms  hills  200  feet  high  above  the  river. 

We  stopped  at  Marsh  river,  15  miles  below  Bangor,  for 
the  purpose  of  examining  the  granite  mountains  near  that 
place.  Mr.  Pierce  and  Mr.  Kelly  joined  our  party  on  our  ex- 
cursion to  Mt.  Waldo,  the  height  of  which  we  proposed  to 
determine  by  barometrical  measurement.  The  next  morning 
we  made  the  necessary  preparations  for  this  purpose. 

In  our  table  of  barometrical  heights,  the  reader  will  observe 
that  on  the  27th  June,  7  A.  M.  the  barometer  stood  at  SawtelPs 
tavern  25  feet  above  the  river's  level  at  30.180  inches,  the 
temperature  of  the  instrument  62^  F.  Proceeding  up  the 
gradual  slope  of  the  rising  land,  we  stopped  at  the  bouse  of  Mr. 
Daniel  Walden,  near  the  base  of  the  mountain.  Here  we  ob- 
served, at  9J  A.  M.  Bar.  h=29.650  T.^GS'^^.  t  air=66^.— 
Angle  of  elevation  of  the  mountain,  8^.  I  rrached  the  summit 
of  the  mountain  at  10  A.  M.  and  hung  up  ihe  barometer  on  the 
shady  side  of  a  dead  tree,  3  fee:  below  the  higliest  point  of  rock. 
It  stood  h=29.080  T.=z=64.  D^g.^ed by GoOglc 
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From  the  above  observatioDs  it  will  appear  by  cakulatioii, 
ibat  the  alttitude  of  Mt»  Waldo,  is  964  feet  above  the  level 
of  the  river. 

This  mountain  is  a  commanding  eminence,  seen  distinctly 
firom  Bangor,  and  for  the  distance  of  20  miles  around.  It  is  a 
huge  dome  shaped  mass  of  naked  rock,  which  was  formerly  co- 
vered with  an  abundant  growth  of  small  juniper  and  other  forest 
trees,  which  have  been  destroyed  by  fire.  Now  a  few  low 
birch  trees  grow  here  and  there  on  tliose  spots  where  any  soQ 
remains,  and  on  some  places  there  are  an  abundance  of  blue- 
berry bushes,  which  struggle  for  existence  in  the  scanty  soil. 
From  the  summit  of  this  mountain,  we  enjoy  a  magnificent  view 
of  the  surrounding  country.  On  the  North,  the  beautiful  Pe- 
nobscot river  is  seen  winding  its  way  from  Bangor,  and-  cour- 
sing by  to  the  sea  on  the  South  East. 

Hampden  bears  N.  N.  E. 

Bucksport  bears  East. 

Belfast         "     S.  W.  by  S.  • 

Brigadier's  Island  bears  8.  8.  W. 

The  mountain  is  composed  entirely  of  a  peculiar  per- 
phyritic  granite,  consisting  of  large  crystals  of  pure  white 
felspar,  black  mica,  and  a  little  quartz.  The  average  size  of 
die  crystals  of  felspar,  is  about  |  of  an  inch  in  width,  and  of 
variable  length,  and  they  are  so  disposed  as  to  give  the  rock  a 
porpbyritic  appearance.  This  granite  is  remarkably  pure,  firee 
from  foreign  matters,  and  will  resist  well  the  action  of  the  wea- 
ther. Blocks  of  any  size  desired  may  be  easily  obtained,  and 
I  observed,  that  for  200  yards  square,  that  there  was  not  a  sin- 
gle crack  or  fault  m  its  mass.  It  splits  into  sheets,  or  huge 
blocks,  when  quarried,  and  will  doubtless  be  wrought  for  archi- 
tectural purposes.  When  hammered,  it  does  not  shew  its  por- 
pbyritic structure,  but  it  is  of  very  uniform  color. 

The  Pharaohs  of  Egypt  would  have  gloried  in  a  mountain  like 
this,  for  after  removing  sufficient  granite  to  build  a  city,  the  nu- 
cleus, if  left  in  a  pyramidal  form,  would  be  more  than  twice  the 
magnitude  of  the  Great  Pyramid  of  Egypt,  and  this  mountain 
has  the  advantage  of  being  founded  upon  an  immoveable  basis^ 
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The  following  wood-cut  will  serve  to  give  an  idea  of  the  ap- 
pearance of  Mt.  Waldo,  and  its  adjacent  mountains. 


'  View  of  Mt.  Waldo,  Mosquito  Mountain,  and  Treats  Mountain,  from  Penobscot 

Hirer. 

After  having  examined  Mt.  Waldo,  we  ascended  Mosquito 
mountain,  and  measured  its  height.  At  the  level  of  the  river, 
the  barometer  stood  at  30.100  T.=66°.  On  the  summit  of 
the  mountain  it  stood  at  29.430  T.=59®.  Calculating  from 
these  observations,  we  find  the  height  of  Mosquito  mountain  to 
be  527  feet  above  high  water  mark. 

This  mountain  is  composed  entirely  of  porphyritic  granite, 
which  is  extensively  quarried  for  building  stones,  by  the  Frank- 
fort granite  company.  The  rock  is  certainly  a  very  handsome 
building  material,  and  withstands  the  action  of  the  weather  with- 
out changing  its  color.  It  is,  like  the  Mt.  Waldo  stone,  com- 
posed of  felspar  in  large  proportion,  having  a  porphyritic 
structure.  Its  mica  is  black,  and  the  quartz  is  in  small  quan- 
tity. I  could  not  discover  any  pyrites,  or  other  material  that 
would  cause  it  to  decompose.  On  examining  the  weathered 
surface  of  the  rocks,  in  place  we  observed  that  the  mica  was 
•  the  first  ingredient  that  underwent  decomposition.  When  the 
felspar  decomposes,  it  becomes  of  a  dull  or  earthy  white  color, 
and  loses  its  brilliancy,  but  do^s  not  become  brown. 
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From  the  workmen  at  the  quarry,  I  learned  that  the  first  op- 
erations upon  this  stone  began  in  the  month  of  May,  1836, 
since  which  time  more  than  $50,000  worth  of  granite  has  been 
quarried  and  hammered  for  the  New  York  market.  The  Al- 
bany exchange  is  being  constructed  of  this  stone.  I  measured 
several  blocks,  as  they  were  hammered  for  this  building,  and 
found  them  to  average  from  10  to  15  feet  in  length,  by  3  feet 
in  width,  and  1  foot  in  thickness,  containing  about  45  cubic 
feet  to  each  stone.  There  were  a  large  number  of  blocks, 
wrought  in  a  beautiful  manner,  and  ready  for  the  market.  On 
examining  the  loose  blocks,  on  the  side  of  the  hill,  it  appeared 
that  many  could  be  obtained  upwards  of  40  feet  in  length,  and 
free  from  seams. 

This  rock  splits  perfectly  well,  in  the  directions  required,  and  ' 
is  easily  wrought.     It  has  a  light  color  when  hammered,  and 
will  appear  well  in  any  kind  of  architecture. 

I  was  informed,  that  no  less  than  $20,000  had  been  expend- 
ed by  this  company,  in  excavating  a  canal  to  the  base  of  the 
moontab.  This  canal  will  enable  the  proprietors  to  ship  the 
granite  more  readily. 

Crossing  the  river,  we  stopped  at  Backsport  and  examined 
some  specimens  of  limestone  which  is  found  at  that  place, 
imbedded  m  slate  rocks^ 

Havmg  examined  the  rocks  for  some  distance  along  the 
eastern  shore  of  the  river,  we  re-crossed  to  its  western  side. 
Nearly  opposite  Bucksport  the  mica  slate  is  seen  cropping 
out  at  the  river's  side.  The  strata  run  N.  E.  and  8.  W.  and 
dip  75®  8.  E.  This  rook  splits  into  regular  sheets,  and 
will  answer  for  pavement,  flagging  stones,  fences,  &c.  At 
Fort  Pomt  the  argillaceous  f slate  again  shews  itself,  and  is 
highly  charged  with  pyrites,  so  that  its  surface  is  rendered 
brown  by  the  abundance  of  per-oxide  of  iron  deposited  upon  it. 

The  pyrites  mixed  with  the  slate  causes  it  to  decompose, 
and  sulphate  of  alumina  and  sulphate  of  iron  are  formed.  It 
is  not  yet  certain  whedier  this  rock  can  be  advantageously 
wrought  for  alum,  but  it  will  certainly  work  as  wdl  as  that  now 
undergoing  trial,  on  Jewell's  Island  m  Casco  Bay. 
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Owmg  to  a  strong  bead  wind,  we  were  unable  to  proceed 
directly  to  Belfast,  and  therefore  ran  into  Castine  and  exam* 
bed  the  rocks  near  that  town..  The.  strata  of -argillaceous 
and  talcose  slates,  are  there  seen  in  numerous  places,  and  owing 
to  the  presence  of  iron  pyrites,  there  are  mineral  sprbgs  of 
some  repute,  which  deposit  a  large  quantity  of  oxide  of  iron  in 
the  meadow  through  which  the  water  runs.  They  are  strongly 
charged  with  carbonate  of  iron,  and  are  a  good  chalybeate  or 
tonic  water. 

From  Castine  we  crossed  over  to  Belfast,  and  travelled 
from  that  place  to  Bangor,  by  land,  examining  the  different 
rocks  as  we  passed  along.  The  rocks  of  Belfast,  like  those 
of  Castine,  consist  of  various  slates,  composed  of  argillaceous 
and  talcose  matter,  with  veins  of  quartz  and  laminae  of  plum- 
bago or  graphite  interspersed.  On  our  return  to  Bangor  we 
passed  through  the  town  of  Prospect,  where  we  observed  ex- 
tensive beds  of  terdary  clay.  The  upper  beds  are  yellow  and 
contain  remams  of  siphonae — ^while  the  lower  are  composed  of 
blue  clay,  containing  many  marine  sheik.  The  clay  is  exten- 
sively used  for  the  manufacture  of  bricks.  Diluvial  sand  occurs 
near  the  brick  yards,  and  is  used  in  their  manufacture. 

Diluvial  blocks  of  granite  occur  between  Belfast  and  Frank- 
fort, and  were  evidently  derived  from  Mt.  Waldo  and  its  im- 
mediate vicinity.  We  visited  several  granite  quarries  on  the 
eastern  side  of  themountab,  where  this  stone  has  been  wrought 
to  some  extent.  At  Kelley's  quarry,  good  granite  split  into 
proper  dimensions  has  been  obtained  and  sold  during  the  past 
year,  at  17  cts.  per  cubic  foot  on  the  spot,  or  at  25  cents  in 
Bangor.  Several  buildings  in  that  ci^  are  constructed  of  this 
stone.  Sargent's  and  Walker's  buildings  are  mentioned  as  ex- 
amples. 

Bussey's  quarry,  situate  three  quarters  of  a  mile  North  of 
Frankfort,  has  been  wrought  to  a  small  extent.  It  is  of  that 
variety  called  granite  gneiss,  the  layers  or  strata  of  which  curve 
gently  to  the  West.  There  are  a  few  particles  of  iron  pjrrites 
scattered  through  the  rock  which,  on  decomposing,  produces 
brown  stains.     There  are  also  some  veins  of  coarse  granite 
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ffbich  intersect  the  rock.  This  quarry  was  opened  four  years 
ago,  and  w&  wrought  to  some  extent ;  but  was  finally  aban- 
doned, owing  to  the  foreign  matters  in  the  rock.  Mansfield's 
quarry,  a  quarter  of  a  mile  North  from  that  last  described,  is 
likewise  a  granite  gneiss,  which  was  quarried  a  while,  and  then 

*  abandoned,  since  it  did  not  split  true. 

At  Hampden  we  again  came  to  slate  rocks  which  continue 
to  be  seen  here  and  there  on  the  road  to  Bangor. 

It  wiH  be  observed  that  the  slates  on  the  Penobscot  be- 
low Bangor,  are  highly  inclined,  and  rest,  as  it  were,  on  their 
edges,  the  ends  of  which  are  frequently  exposed  along  the  riv- 
er's course.  Mt.  Waldo,  Mosquito  Mountain  and  Mt.  Hea- 
gan,  are  masses  of  granite  which  were  probably  elevated  after 
the  deposition  of  the  slate  through  which  the  granite  for- 
ced its  way,  producing  such  chemical  changes  in  the  strata  that 
rested  upon  it,  as  to  render  them  crystalline  in  their  structure. 
Thus  we  suppo<(e  that  the  mica  slate  resting  on  both  sides  of 
Mt.  Waldo,  was  formed  from  sedimentary  matter,  which  was 
originally  in  a  state  resembling  clay — ^but  which,  by  the  action 
of  heat,  has  become  crystalline. 

COAST    SECTION. — BLUE    HILL. 

Having  determined,  during  midsummer,  to  devote  our  attention 
to  those  portions  of  the  sea  coast  of  the  State,  which  we  had  not 
surveyed  during  the  past  year,  I  wrote  to  Capt.  F.  A.  Jarvis, 
of  the  U.  S.  Revenue  boat,  at  Castine,  desiring  the  use  of  that 
vessel  for  our  cruise.  This  request  was  most  cheerfully  com- 
plied with,  both  by  Dr.  Bridgham,  the  Collector  of  that  port, 
and  by  Captain  Jarvis.  1  have  great  pleasure  in  acknowledg- 
ing the  kindness  and  attentions  of  these  gentlemen,  who  offer- 
ed us  every  aid  in  their  power.     We  also  feel  indebted  to  the 

*  pilot  of  the  Revenue  Boat,  Captain  Dyer,  and  to  the  whole 
crew  for  their  strenuous  exertions  in  our  behalf,  during  our  voy- 
age along  the  complicated  rock-bound  coast,  which  we  were 
called  to  expkre. 

Our  first  excursion  was  intended  for*  the  purpose  of  explor- 
ing the  coast  to  BluehiU — a  district,  which  p^|^^Ji|(](^  slightly  ex- 
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amined  last  year.  We  therefore  ran  down  the  Penobscot  Bay, 
with  a  light  .westerly  breeze,  and  had  an  admirable  opportunity 
of  landing  on  many  of  the  islands  in  our  way.  Islesboro'  is 
composed  of  various  kmds  of  slate  rocks,  charged  with  either 
talc,  plumbago  or  pyrites.  There  are  also  several  beds  of 
limestone,  included  between  the  strata.  We  ran  down  hf 
Deer  Isle,  at  which  place  we  did  not  stop  until  our  return  from 
Blueliill,  but  we  had  a  very  fair  opportunity  of  making  an  out- 
line sketch  of  the  island,  as  we  passed  gently  along. 

Bluehill  Mountain,  is  a  very  commanding  eminence,  which 
forms  a  magnificent  background  to  the  beautiful  scenery  as  we 
enter  the  harbor.  The  following  wood  cut  will  give  some  idea 
of  the  appearance  of  Bluehill  Bay. 


View  of  Bluehill  Mountain  fhun  the  Outer  Harbor. 

On  arriving  at  Bluehill,  I  made  known  to  several  gentlemen 
our  intention  of  exploring  their  vicinity,  and  was  most  cordially 
assisted  by  them  in  all  our  labors.  No  less  than  forty  of  the 
active  and  enterprising  citizens  of  this  place  volunteered  to  go* 
with  us  to  the  summit  of  the  mountain,  on  the  next  day,  when 
we  proposed  to  measure  the  altitude  of  that  eminence.  We  were 
not  allowed  to  stop  at  the  hotel,  but  were  most  iRndly  and  free- 
ly entertained  by  the  polite  citizens  of  this  town.  It  would  not 
be  proper,  nor  would  it  be  desired  by  them  diat  we  should  p^ip 
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ticularise  those  individuals  who  tr^ted  us  with  so  much  kind- 
ness, and  therefore  we  beg  leave  here  to  tender  our  grateful 
acknowledgments  to  all. 

Having  prepared  ourselves  for  an  excursion  to  the  mountsun, 
we  first  took  the  level  of  the  mercurial  column  in  our  barome- 
ter, at  high  water  mark,  and  found  it  to  be  at  Si  A.  M.  30.012 
inches;,  temperature  of  the  instrument  being  69^.  On  attainipg 
the  summit  of  the  mountain,  at  10  A.  M.,  the  barometer  stood 
at  29.018  t=70^,  These  observations  calculated  with  cor- 
rections for  difference  of  tem|»erature,  and  for  curvature  of 
the  earth,  give  914  feet  for  the  height  of  the  Mountain. 

On  exploring  the  geology  of  this  mountain,  we  were  surpris- 
ed at  its  curious  structure.  It  is  composed  of  the  most  con- 
torted variety  of  gneiss,  that  I  ever  beheld,  presenting  a  per- 
fectly curled  mass  of  strata.  This  rock  contains  a  considerable 
quantity  of  oxide  of  manganese  disseminated  in  it,  and  on  ex- 
amining farther  upon  the  S.  £.  side  of  the  mountain,  we  dis- 
covered a  huge  bed  of  the  gray  silicate  of  manganese,  which 
IS  fifteen  feet  wide,  and  runs  E.  N.  E.  and  W.  S.  W.  cut- 
ting through  the  mountain  side.  This  mineral,  I  believe,  has 
iK>t  yet  been  brought  into  use  in  the  arts,  but  it  will  answer  ad- 
mirably for  the  coloring  of  glass,  giving  it  a  most  rich  and  beau- 
tiful amethystine-purple  tint.  Other  uses  will  probably  ere  long 
be  devised  in  order  to  render  it  available  in  the  arts.  Before 
leaving  the  mountain  our  companions  raised  a  pyramidal  mon- 
ument of  stone,  12  feet  high  upon  its  highest  peak. 

Our  next  excursion  was  directed  to  Bluehill  Neck,  where 
we  found  the  rocks  to  be  gneiss  and  a  curious  variety  of  talcose 
^nd  micaceous  slate,  containing  veins  of  quartz  and  iron  pyrites. 
The  strata  are  remarkably  contorted,  but  the  general  dip  is  to 
the  8.  E. 


Section  of  BlaeUll  Neck, 
a  Onnlte. 
b  OneiM. 
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We  found  at  this  place,  arsenical  iron,  chlorit%,  and  na* 
merous  veins  of  spongy  quartz,  exactly  like  that  variety  from 
North  Carolina  and  Virgmia,  which  contains  native  gold.  We 
could  not,  however,  discover  any  visible  particles  of  this  metal. 
If  gold  mines  are  really  desirable,  this  rock  is  the  most  probable 
matrix  in  which  the  metal  may  be  found — still,  however,  I  should 
consider  its  discovery  a  great  evil  to  Maine,  since  it  invariably 
produces  extravagant  expectations,  which  are  rarely  realized,  as 
may  be  seen  in  examining  into  the  history  of  the  gold  mines  of 
the  southern  states. 

Crossing  over  to  Long  Island,  in  BluehiU  bay,  we  found  the 
rocks  to  be  gneiss  and  talcose-slate,  resting  upon  granite,  the 
latter  rock  forming  about  one  half  of  the  island.  There  are, 
also,  three  dykes  of  greenstone  trap,  which  cut  through  the 
strata,  and  appear  on  each  side  of  the  island.  In  the  granite, 
near  its  junction  with  the  gneiss  and  trap,  we  found  numerous 
veins  of  quartz,  containing  copper-pyrites,  and  arsenical  iron. 
We  also  found  several  veins  of  fluor-spar,  and  while  we  were  still 
remarking  on  the  probability  of  the  occurrence  of  lead  ores  with 
this  mineral,  with  which  it  is  frequently  associated,  one  of  the 
young  gentlemen  of  our  party  handed  me  a  specimen  of  galena, 
or  the  sulphuret  of  lead,  which  he  found  close  by  one  of  these 
veins. 


Section  ofLong*i  Island,  Bluehillbay. 

a  Granite. 

b  GnelM  and  micft  slate. 
eec  Trapdykea. 

The  fluor-spar  occurs  in  a  vein  8  inches  wide,  and  runs 
E.  N.  E.  and  W.  S.  W.;dippmg  to  the  S.  S.  E.  It  is 
of  a  light  grass-green  color,  and  is  crystallized  in  octahedral 
forms.  This  mineral  is  now  used  only  for  chemical  pur- 
poses. It  is  composed  of  fluorine  and  calcium,  and  by 
means  of  sulphuric  acid,  the  fluoric  acid  is  formed  and  disengag- 
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ed.     This  gas  has  the  property  of  dissolving  silex,  and  will* 
serve  to  engrave  upon  glass. 

Large  druses  of  crystals  are  found  in  these  veins  of  quartz. 

Phosphate  of  lime,  of  a  light  green  color,  is  exceedingly  abun- . 
dant  upon  this  island,  there  being  veins  of  it  10  inches  wide, 
traversing  the  granite. 

Sulphuret  of  molybdena  is  also  very  abundant;  occurring 
in  large  and  brilliant  tabular  prisms,  of  6  sides;  also  in  large 
intersectings  and  radiating  plates. 

These  minerals  are  among  the  usual  indications  of  tin  ores,  and 
the  granite  is  of  the  kind  in  which  that  metal  is  commonly  found. 
We  did  not,  however,  succeed  m  finding  any  specimen  of  the 
ore  on  Long  Island.  The  granite  is  of  coarse  texture,  and 
contains  reddish  brown  felspar.  It  is  not  worth  quarry- 
ing, since  so  many  better  varieties  occur  close  at  hand. 

It  is  probable  that  wider  veins  of  lead  ore  will  be  found  on 
the  Island,  for  I  have  since  learned  that  the  fishermen  have  fre- 
quently found  large  masses  of  several  pounds  weight,  and  have 
reduced  it  to  lead  for  their  uses. 

Our  next  object  was  to  examine  the  various  granite  quarries, 
wluch  have  been  opened  at  Bluehill.  We  therefore  proceed- 
ed to  Long's  Cove,  where  there  is  a  quarry,  owned  by  Mr.  J. 
Darling.  The  granite  is  of  a  light  color,  containing  an  abun- 
dance of  felspar,  with  a  little  black  mica  and  quartz.  These 
minerals  are  well  mixed,  so  as  to  produce  an  tmiform  color. 
Blocks  of  building  stone,  5  feet  thick,  20  feet  wide  and  16  feet 
long,  may  be  readily  split  from  the  ledge.  This  quarry  is  sit- 
uated on  the  south  side  of  Long's  Cove.  On  the  opposite 
shore  we  examined  a  locality,  where  it  was  formerly  supposed 
that  a  coal  mine  existed.  The  rocks  there  are  granite,  and  the 
mineral  mistaken  for  coal  is  the  radiated  black  tourmaline,  or 
schorl.  It  is,  most  assuredly,  a  certain  indication  that  no  coal 
will  be  found  there,  instead  of  being,  as  was  supposed,  an  indi- 
cation of  that  combustible. 

We  next  examined  a  quarry  called  the  Mc-Herd  ledge.  It 
has  been  but  little  wrought,  but  the  granite  is  a  most  beau- 
tiful variety,  of  fine  texture,  and  working  to  an   exceedingly 
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sharp  edge.  It  is  composed  of  small  particles  of  felspar,  quartz 
and  a  little  black  mica  in  fine  scales.  This  rock  will  work 
admirably  for  fine  ornamental  devices  and  for  window  caps.  It 
cannot  be  learned  whether  it  will  quany  well  as  a  building  stone, 
until  it  is  regularly  cleared  and  opened.  Blocks  from  6  to 
10  feet  square  may  be  now  obtained.  The  Mc-Herd  quar- 
ry is  at  the  head  of  Long's  Cove,  400  yards  west  from  the 
bridge. 

The  quarry  belonging  to  the  Bluehill  Granite  Company  was 
next  examined.  It  is  situate  1|  miles  £.  S.  E.  from  the  vil- 
lage of  Bluehill,  on  the  North  East  side  of  the  Narrows.  It 
originally  cost  $5500,  and  is  chiefly  owned  in  New  York.  The 
granite  is  rather  a  coarse  variety,  composed  chiefly  of  white  fel- 
spar, containing  little  black  mica  and  quartz.  It,  however, 
splits  well,  and  works  to  a  sharp  edge.  When  smooth  hammer- 
ed, it  is  a  handsome  stone.  Columns  4  feet  square  and  28  feet 
long,  have  been  split  out  for  the  Reformed  Dutch  Church  now 
building  in  New  York.  These  columns  will  contain  488  cu- 
bic feet,  and  weigh  35  tons,  and  much  larger  masses  may  be 
obtained  if  desired.  One  block  weighs  84  tons.  This  granite 
bill  rises  quite  abruptly  from  the  sea  to  the  height  of  about  300 
feet,  and  extepds  |  mile  in  an  E.  S.  E.  and  W.  N.  W.  direc- 
tion, and  I  mile  to  the  N.  E.  The  extent  belonging  to  the 
Company  is  about  250  acres. 

A  rail  road  is  being  constructed  to  the  top  of  the  hill,  at 
the  cost  of  $10  per  rod;  the  distance  being  75  rods,  the  cost 
of  the  rail  road  will  be  $750.  It  is-  probable,  however,  that 
it  will  really  cost  more  than  this  sum.  I  cannot  perceive 
any  advantage  in  making  a  rail  road  here,  for  the  granite  pf 
excellent  quality  extends  by  a  regular  slope  quite  to  the  sea,  and 
there  would  be  but  little  expense  in  removing  the  stone,  even  if 
it  was  to  be  brought  down  the  hill-side,  from  near  its  summit, 
the  distance  being  so  trifling.  By  means  of  the  dimensions 
(^en  for  this  locality,  the  amount  of  stone  may  be  estimated. 

On  examining  the  weathered  surface  of  the  ledge,  it  was  found 
that  the  granite  withstood  well  the  action  of  air  and  water,  the 
first  mineral  giving  way  being  the  black  mica;  andthe^siUwe  rre- 
tons  its  col0r  unimpaired.  ^      ^ 
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Returning  to  Bluehill,  after  having  ascertained  the  extent  and 
value  of  the  granite  quarries,  we  next  explored  the  various  lo» 
calities  in  the  vicinity  of  the  town.  Two  miles  N.  hj  W. 
from  the  village,  we  examined  a  bed  of  limestone,  w\ich 
is  included  in  gneiss.  There  are  several  beds  alternating 
with  the  rock,  and  the  two  substances  are  most  curiously  con- 
torted, exhibiting  a  very  remarkable  kind  of  stratification.  The 
following  wood  cut  is  a  copy,  taken  from  a  piece  of  the  rock. 


The  direction  of  the  strata,  taken  upon  the  average,  is  about 
E.  S.  E.  and  W.  N.  W.  *  We  traced  the  width  of  these  beds 
to  the  distance  of  300  feet. 

Owing  to  the  ease  with  which  lime  of  a  better  quality  may  be 
obtained  from  Camden  and  Thomaston,  it  will  not  be  expedient 
to  bum  this  rock  for  lime.  It  has,  however,  produced  benefi- 
cial effects  on  the  adjacent  soil  by  its  decomposition,  and  if 
wood  was  cheap  enough  on  the  spot,  it  might  be  burned  for  ag- 
ricultural purposes. 

On  the  estate  of  Mr.  Jacob  Osgood,  we  examined  a  bed  of 
bog-iron  ore  of  good  quality,  and  black  oxide  of  manganese. — 
The  deposit  of  iron  is,  however,  not  sufficiently  extensive  to 
supply  a  blast  furnace.  Should,  however,  any  such  works  be 
erected  in  the  vicinity  for  the  purpose  of  smelting  the  ores  from 
Marshal's  Island  and  Mt.  Desert,then  the  Bluehill  bog-iron  would 
find  a  ready  market,  since  it  will  work  advantageously  with 
those  heavy  ore3. 

Two  and  a  half  miles  from  Bluehill,  we  were  shewn  a  re- 
markable chalybeate  spring,  which  is  highly  charged  with  car- 
bonate of  iron,  and  may  become  valuable  for  medicmal  purposes, 
as  a  tonic.  It  is  surprising  to  see  the  enormous  quantity  of  iron 
deposited  by  this  spring.  Where  it  flows  out  into  the  meadow, 
a  deep  and  thick  bed  of  beautiful  brown  carbonate  of  iron  is  de- 
posited, which  mi^  be  advantageously  used  for  pamt.    Dried 
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at  a  moderate  heat,  it  isyeUowish  brown;  heated  to  rednesa  it 
assumes  a  deep  red  color,  equal  in  richness  to  the  Venetian  red* 

In  the  course  of  time,  this  mineral  spring  will  become  a  place 
of  resort  for  invalids  and  people  of  leisure,  and  there  is  no 
doubt  that  its  use,  combined  with  an  occasional  excursion  to  the 
mountain,  would  prove  a  sovereign  remedy  for  dyspeptic  com- 
plaints and  many  other  diseases  common  to  sedentary  people. 
In  order  that  the  spring  may  come  into  notice,  it  will  be  ad- 
visable to  clear  it  of  sediment,  and  to  place  a  slab  of  granite 
with  holes  in  it,  through  which  the  water  may  rise  into  a  well- 
tub.  Then  a  small  and  tasteful  building  should  be  erected  near 
or  over  it,  to  serve  as  a  resting  place  for  visitors,  who  may 
use  the  water.  The  moment  such  arrangements  are  made,  the 
tide  of  travel  will  naturally  carry  many  persons  to  the  Bluehill 
Springs,  and  the  place  being  one  of  the  most  picturesque  dis- 
tricts on  the  coast,  would  soon  become  celebrated  as  a  place  of 
resort. 

Near  the  tide-mills  on  the  Camdage  iarm,  we  visited  the  lo- 
cality from  whence  the  specimen  of  wolfram  was  sent  to  me 
last  year,  and  after  a  dilligent  search,  discovered  the  mineral  in 
place.  It  occurs  in  the  granite  rocks,  which  rise  through  the 
gneiss,  and  forms  a  hill  a  quarter  of  a  mile  beyond  the  house. 
This  rock  contmns  numerous  veins  of  quartz,  filled  with  crystals 
and  plates  of  sulphuret  of  molybdena.  In  the  adjacent  granite, 
we  found  the  wolfram  in  flattened  and  wedge-shaped  crystals. 
These  minerals  are  both  indications  of  tin,  and  it  will  certain-  . 
ly  be  worth  while  to  examine  very  carefully  the  decomposed 
granite  in  this  vicinity,  in  order  to  discover  if  there  are  not 
grains  of  tfn  ore  imbeded.  It  occurs  disseminated  through 
granite,  and  is  found  also  in  veins.  It  has  a  reddish  brown 
color ,^  and  is  very  heavy,  so  that  it  may  be  separated  from  the 
soil  by  washing  and  pouring  ofl;*  the  water,  when  the  oxide  ol  tin 
would  be  left. 

On  this  mountain,  we  found  a  large  mass  of  arsenical  iron^  a 
mineral  valuable  for  the  purpose  of  granulating  lead  in  shot  mak- 
ing, and  also  as  an  ore  of  arsenic. 

Leaving  Bluehill,  we  set  out  for  our  western  tour,  stopping 
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at  die  most  interesting  islands.  We  landed  upon  little 
Deer  Island,  and  travelled  from  one  extremity  to  the  other, 
inspecting  the  rocks  on  our  way.  Near  the  southern  ex- 
tremity of  this  island,  we  noticed  a  remarkable  mass  of  green- 
Btrone  trap,  mixed  with  serpentine,  which  has  burst  through 
the  strata  of  slate-rocks,  and  rises  to  the  height  of  150  or  200 
feet  above  the  sea-level.  This  mass  resembles  the  appearance 
of  a  volcano,  more  nearly  than  any  other  spot  I  have  seen  m 
Maine.  It  here  protrudes  through  the  slate,  which  it  has  torn 
«p  all  around,  and  melted,  m  many  places,  into  a  perfectly 
white  homstone  or  chert,  while  in  other  places,  the  chemical 
action  which  took  place,  has  blown  the  whole  mass  into  a  sort 
of  scoria  or  amygdaloid.  The  trap-rock  is  mostly  columnar, 
and  is  broken  into  quadrilateral  columns.  A  deep  ravine  sepa- 
^tes  the  slate  from  the  trap,  so  that  it  resembles  a  cone  in 
the  midst  of  a  volcanic  crater.  Several  dykes  are  sent  off 
from  this  mass  through  the  adjacent  rocks. 

On  the  North  Western  extremity  of  the  island,  occurs  a 
beautiful  variety  of  green  novaculite,  or  hone-stone,  which  is 
suitable  for  oil-stones,  and  is  equally  valuable  with  that  brought 
from  the  Levant.  It  is  worth  while  to  bring  this  article  into 
the  maiket,  where  it  will  meet  with  a  ready  sale.  The  hone- 
slate  runs  N.  and  8  .and  dips  to  the  E.  25^.  Masses  may  be  ob* 
tained  3  feet  square,  and  of  any  required  thickness.  The  price 
paid  for  Turkey  oil-stones,  in  Boston,  is  from  30  to  50  cts.  a 
pound.  This  stone  is  equally  as  go#d  as  the  foreign  article, 
and  if  it  will  se]l  for  one  quarter  as  much  as  the  Turkey  stone, 
it  will  become  a  profitable  article  of  trade. 

We  visited  Buck's  Harbor,  in  Brooksville,  for  the  purpose 
at  examining  ^e  extent  and  value  of  the  granite,  which  is  quar- 
ried at  that  place.  This  locality  is  directly  opposite  little 
Deer  Isle,  and  has  a  small,  but  very  commodious  harbor,  with 
deep  water. 

On  ascending  to  the  quarries,  we  had  a  good  opportunity  of 
seeing  the  stone  m  its  rough  and  hammered  state.  It  is  rather 
a  coarse  variety  of  granite,  but  when  split  or  hammered,  has  a 
very  uniform  appearance,  and  is  a  handsome  stone.     Its  pre- 
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donunatiog  ingredient  is  white  felspar,  and  it  has  but  little  black 
mica  and  quartz ;  hence  it  is  of  a  light  color.  The  weath- 
ered surface  of  the  ledge  shows  that  the  mica  decomposes  first, 
the  felspar  becomes  white  and  earthy,  as  it  usually  does  when 
pure,  and  the  quartz  remains  unaltered.  This  is  the  order  of 
decomposition,  but  the  rock  appears  to  withstand  the  action  of 
the  weather  remarkably  well.  The  extent  of  the  quarry  may 
be  estimated  at  80  rods  in  length,  300  feet  in  height,  and  100 
rods  in  width,  which  will  give  634,000,000  cubic  feet  as  the 
estimated  mensuration  of  the  mass. 

The  quarry  belongs  to  a  New  York  and  New  Jersey  com- 
pany, and  they  own  about  30  acres  of  the  hill :  10,000  tons 
of  rough-spUt  and  hammered  granite  have  been  sent  from 
hence  to  New  York.  The  cost  of  quarrying  and  delivering 
on  ship-board  was  only  from  $1,12  to  $1,25  per  ton,  rough- 
split.  It  sells  for  10  cents  per  foot  when  rough-hammered, 
and  30  cents  per  foot  when  fine-dressed.  Cost  of  transporta- 
tion to  New  York,  from  $2,50  to  $3  per  ton.  At  the  time 
we  visited  this  quarry,  it  .was  under  attachment  by  the  work- 
iqen  for  their  wages,  &c.,  the  amount  of  the  debt  being  stated 
at  $3000.  There  was  about  $1000  worth  of  granite  ready  for 
the  market.  It  is  evident  from  the  above  statements,  that  the 
failure  of  the  company  was  not  owing  to  the  expense  of  quarry- 
ing the  stone,  nor  from  its  quality  not  being  good,  but  it 
must  have  been  caused  by  some  other  troubles  unknown  to  me. 
It  is  probable  that  the  d^t  will  be  paid,  and  the  quarry  re- 
deemed, since  it  is  really  very  valuable  property,  and  is  con- 
venient for  shipping. 

Messrs.  Redman  and  Tilden  own  the  back  part  of  this  hill, 
and  preparations  were  making  by  these  gentlemen  to  open  a 
quarry. 

In  Brooksville,  opposite  to  Castine,  occurs  an  abundance  of 
pyritiferous  slate,  suitable  for  the  manufacture  of  copperas  and 
alum.  This  rock  is  cut  through  by  numerous  dykes  of  green* 
stone  trap-rock,  which  doubtless  were  thrown  up  at  the  time, 
and  by  the  same  cause,  that  charged  these  slate  strata  with  py- 
rites, for  that  mineral  is  most  abundant  in  the  inmiediate  vicin- 
ity of  the  dykes.  ^         I 
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There  is  also  a  remarkable  dyke  of  compact  felspar,  which 
cuts  through  the  strata  in  an  E.  N.  E.  and  W.  S.  W.  direc- 
tion.    The  felspar  is  charged  with'  large  crystals  of  pyrites. 

The  slates  run  N.  E.  and  S.  W..,  and  dip  N.  W.  rO"".  The 
pyrites  is,  in  several  places,  laid  with  tlie  most  perfect  regulari- 
ty, in  alternating  layers  with  the  slate,  and  owing  to  this  admira- 
ble mixture  of  the  two  substances,  it  will  form  an  excellent  ma- 
terial for  alum  and  copperas.  *It  was,  however,  originally  imag- 
ined by  the  English,  during  the  late  war,  that  a  coal  mine  ex- 
isted in  this  spot,  for  as  coal  frequently  contains  sulphurj  they 
thought  it  probable  that  a  rock  containing  sulphur  must  necessarily 
contain  coal.  Several  other  persons  have  since  been  deceived 
in  a  similar  manner,  and  within  a  few  years  borings  were  made 
for  coal.  The  auger  penetrated  to  the  depth  of  100  feet,  and 
brought  up  nothing  but  pyritiferous  slate,  as  might  have  been  an- 
ticipated. Borings  were  made  in  tliree  or  four  different  places 
with  the  same  results.  Now  had  this  locality  been  a  coal  form- 
ation, as  it  certainly  is  not,  there  would  have  been  no  need  of 
boring,  for  the  strata  stand  upon  their  edges,  or  at  an  angle  of 
70°  with  the  horizon,  and  no  person,  jlI  all  acquainted  with  the 
structure  of  the  earth,  would  ever  think  of  such  an  operation, 
for  it  would  not  give  any  information  of  the  kind  required.  A 
geological  observer  can  penetrate  a  thousand  feet  deep,  when  such 
is  the  position  of  the  rocks,  without  digging  into  them  at  all. 
It  is  an  open  book  that  is  jaid  before  him,  and  he  has  only  to 
observe  attentively.  Although  coal  is  not  found  at  this  place, 
I  doubt  not  that  the  rock  contains  so  large  a  proportion  of  well- 
mixed  pyrites,  that  it  will  work  profitably  for  alum.  I  measured 
the  extent  of  the  kind  of  rock  which  appeared  suitable  for  this 
purpose,  and  found  that  it  occurs  for  50  rods  along  the  sea-shore, 
and  runs  back  to  an  unknown  distance  inland.  From  its  form- 
ing a  cliff  or  ledge,  rising  immediately  from  the  shore,  it  is  evi- 
dently easy  to  work,  since  it  can  be  broken  up  very  readily,  by 
means  of  gun-powder  and  the  pick.  Extravagant  bonds  have 
been  sold  for  roofing-slate  in  this  vicinity,  but  there  is  no  pro- 
bability of  there  being  any  rock  suitable  for  this  purpose.  All 
the  slate  that  we  examined  along  the  shores,  was  crooked  m  its 
stratification,  and  extremely  rotten  or  firagile.  r^^^^T^ 
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After  visiting  all  the  localities  of  any  interest  in  this  vicinity, 
we  ran  over  to  Belfast,  and  subsequently  to  Great  Deer  Isle, 
where  we  were  desirous  of  examining  the  serpentine  ledges,  frag- 
ments from  which  had  been  sent  to  me.  We  first  hove  to  by 
a  little  island  near  Cape  Rosier,  where  there  occurs  a  trap 
dyke,  intersecting  slates  of  various  colors',  such  as  blue,  red, 
green  and  purple.  We  then  raa  qirer  to  Deer  Isle,  and  called 
upon  those  gentlemen  who  were  interested  in  the  serpentine 
rock,  and  they  politely  accompanied  us  in  our  excursion,  and 
gave  us  every  aid.  Near  the  landing,  at  the  settlement,  the 
rocks  are  gneiss,  the  strata  of  which  run  N.  65^  £.,  and  dip 
80^  S.  E. 

The  serpentine  occurs  on  the  northern  and  north-eastern  ex- 
tremity of  the  island,  of  which  it  forms  a  considerable  part. 
We  traced  this  rock  from  Torry's  Pond  to  the  Reach,  about 
1}  miles  in  width. 

In  some  places,  we  found  it  most  beautifully  veined  with  in- 
durated asbestus,  which  gives  a  silky  lustre  to  the  polished  spe- 
cimens, and  augments  their  beauty. 

In  other  localities,  the  it)ck  was  filled  with  foliated  dialli^e, 
giving  yellow  spots  of  changeable  hue  to  the  mass,  when  poUsh- 
ed.  Other  specimens  are  of  a  deep  olive  green,  and  when  pol- 
ished appear  like  black  marble.  This  rock  is  naturally  divided 
into  large  blocks,  about  3  feet  square.  It  has  a  columnar  ar- 
rangement exactly  like  the  trap  rocks,  and  was  evidently,  like 
those  rocks,  thrown  up  from  below  in  a  molten  state. 

There  is  some  diificulty  in  estimatmg  the  value  of  this  ser- 
pentine, and  in  giving  an  opinion  as  to  the  best  method  of  quar- 
rying it.  It  is  soft,  and  easily  cut,  so  that  blocks  may  be  mor- 
ticed out  in  the  same  manner  that  the  ancient  Greeks  were  in 
the  habit  of  quarrying  their  building  stones.  Or  it  may  be  split 
out  by  means  of  gun-powder,  provided  that  large  and  deep  holes 
are  bored  for  the  purpose,  so  as  to  give  large  blocks.  It  is  cer- 
tainly worthy  of  exploration,  for  the  stone  is  a  very  beautiful  kind 
of  serpentine  or  verd-antique  marble.  By  making  a  trial,  a^d 
sending  some  of  it  to  market,  the  cost  of  working  it,  and  its 
value  may  be  readily  ascertained.     I  am  now  unable  to  give  an 
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opflMonofitB  statmtical  yahie.  On  Deer  Isle  we  feond  a  few  veins 
of  magnetic  iron  CM'e,  included  m  serpentine,  and  saw  numerous 
boulders  and  blocks  o{  panite  piled  upon  the  serpentine,  show- 
ing that  thef  had  been  deposited  there  hj  diknrial  action.  We 
dso  found  masses  of  grau-wacke  slate,  filled  with  impressions  of 
terebratulae  and  other  marine  sheUs.  These  boulders  were  deriv- 
ed from  the  Yery  centre  of  the  State,  and  must  have  been  brought 
hkher  by  a  diluvial  current. 

POX  ISLANns.      VINALHAVBN. 

We  crossed  over  to  Vinalhaven,  and  passed  into  the  strait  cal* 
led  the  Thorough&re. 

Landing  on  the  north  side,  we  observed  a  curious  blend- 
ing of  broken  masses  of  slate,  by  interfusion  with  green- 
stone trap-rock,  a  huge  dyke  of  which  occurs  at  this  spot,  and 
runs  N.  N.  E. 

We  visited  the  land  of  Mr.  Nathaniel  Thomas,  where  we 
found  two  veins  or  narrow  beds  of  anthracite,  about  an  inch 
wide.  They  are  found  in  a  kind  of  conglomerated  slate,  which 
has  been  converted  into  homstone  by  \he  action  of  the  neigji- 
boring  trap-rocks.  These  veins  of  coal  are  nearly  vertical, 
and  diverge  from  each  other.  It  was  extremely  difficult 
to  obtain  a  good  specimen,  since  the  coal  crumbled  when  we 
struck  such  a  blow,  as  was  required  to  break  the  flinty  rock. 
We  obtained,  however,  enough  to  illustrate  the  fact  that  coal 
does  occur  in  this  rock.  At  Webster's  Head,  on  the  north 
end  of  the  island,  Capt.  Dyer  says  that  about  a  peck  measure 
of  the  coal  was  got  out  and  burned  in  a  stove.  These  veins 
we  do  not  consider  of  any  statistical  value  ;  but  it  is  verj 
remarkable  that  they  should  exist  in  so  old  a  formation,  and 
that  they  should  have  resisted  the  intense  heat  to  which  they 
have  been  evidently  subjected.  It  is  probable  that  they  were 
formed  from  the  remains  of  marine  plants,  smce  no  land 
jdants  are  found  so  low  in  the  series*  The  reason  why  the 
coal  was  not  burned  by  the  action  of  heat,  is  evidently  that  the 
action  took  place  at  the  bottom  of  the  sea,  where  the  oxygen 
of  the  atmosphere  had  no  access.     Thus,  we  see  charopal  pas» 
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through  an  intense  white  heat,  or  even  the  temperature  of  melt- 
ed iron,  without  change,  where  it  is  included  in  the  slag. 

After  examining  the  various  islands  in  Penobscot  Bay,  we  ran 
in  to  Belfast,  and  made  some  measurements  of  the  height  of 
several  hills  in  tliat  vicinity.  The  hill  in  Belfast  attains  an  ele- 
vation of  178  feet  above  tiie  sea-level.  Northport  Mountain  is 
486  feet  above  the  sea.  This  mountain  is  composed  of  gneiss, 
and  on  its  side  the  granite  appears  protruding  through  the  strata 
of  that  rock.  The  gneiss  graduates  away  on  either  side,  into 
plumbaginous  and  argillaceous  slates,  as  represented  in  the  dia- 
gram below. 


Northport  Mountain,  near  Beltet. 
a  Granite. 
bb  GneiH. 
CO  ArgiUaceoua  and  Plumbaginous  Slate. 

From  the  summit  of  this  mountain  we  have  a  charming  view 
of  Penobscot  Bay,  studded  with  beautiful  islands,  and  skirted  on 
the  north  and  south  by  picturesque  highlands.  .) 

On  the  western  side  of  the  hiD  are  seen  some  very  weU  char- 
acterized diluvial  furrows,  cut  into  the  slate,  which  run  directly 
across  its  curved  strata,  shewing  that  the  grooves  Were  produc- 
ed by  mechanical  violence,  and  are  not  the  results  of  disintegra- 
tion of  the  rock.  The  following  diagram  represents  this  ap- 
pearance. 


DUoTtel  aentoliee,  cnNMtnf  contorted  •trato  oT  elate  roeka,  Nortk] 
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THOMiLSTON. 

We  revisited  Thomaston,  in  order  to  learn  the  actual  condi- 
tion of  the  quarries,  and  the  various  improvements,  which  have 
been  lately  introduced  in  the  art  of  lime-burning ;  besides 
which  we  made  additional  examinations  as  to  the  extent  of  the 
beds  of  limestone,  tliere  having  been  some  progress  made 
in  developing  the  extent  of  the  quarries,  which  could  not  be 
advantageously  explored  when  we  were  last  at  Thomaston. 

Since  the  last  year,  experiments  have  been  made,  for  the  pur- 
pose of  ascertaining  if  more  economical  methods  might  not  be 
devised  in  burning  Umestone,  and  the  happiest  results  have  been 
already  attained.  At  the  time  we  arrived,  there  were  two  good 
perpetual  kilns  in  operation,  the  dust  or  skreenings  of  anthracite 
being  used  as  fuel.  By  this  improvement  a  complete  revolu- 
tion .will  be  soon  effected  in  the  business  at  Thomaston,  and  in 
other  districts,  where  wood  has  become  scarce  and  dear.  It  has 
long  been  known,  that  it  is  profitable  to  carry  Thomaston  lime- 
stone to  Boston,  where  it  is  burned  in  a  similar  manner  to  that 
now  introduced  m  Maine;  and  when  the  demand  for  this  sub- 
stance begins  to  increase,  as  it  soon  will,  for  agricultural  pur- 
poses, thenlfie  vekw  eO  cheap  methods  of  calcining  the  rock 
will  be  in  great  request.  I  shall  endeavor  to  demonstrate  in  my 
Report  on  the  Economical  Geology  of  the  State,  the  methods 
by  which  this  may  be  done. 

During  the  past  year,  there  has  been  a  great  depression  in  the 
enterprise  of  our  countrymen,  owing  to  the  difficulties  in  the 
mercantile  world,  and  on  this  account  building  operations  have 
been  arrested,  and  consequendy  there  has  been  a  falling  off  in 
die  demand  for  lime.  Thomaston  has,  therefore,  in  common 
with  other  sections  of  the  country,  suffered  some  retardation  in 
its  prosperous  career,  but  it  has  suffered  less  than  almost  any 
other  portion  of  Maine.  As  the  price  of  lime  fell  b  the 
market,  the  price  of  the  casks  was  also  lowered,  and  the  profit 
on  the  sales,  that  were  made,  remained  about  as  usual.  I 
am  not  able  to  state  the  exact  returns  for  the  sales  made,  at  pre- 
sent, but  shall  be  able  to  do  so  hereafter;  partial  returns  I  have 
it  hand.     We  visited  again  the  jtfincipal  quarries,  and  ^okcare 
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fill  meafluremeiits  of  the  varions  beds  of  limestone,  so  that  we 
are  now  enabled  to  make  an  estimate  of  the  quantity  of  ^iiie- 
Mooe,  which  is  accessible  to  the  quanymen.  Since  our  last  vis- 
it, the  dolomite  of  the  Marsh  quarry  has  been  uncovered  of  soil 
to  a  considerable  extent,  and  the  road  is  now  complete,  so  that 
the  rock  may  be  advantageously  wrought  for  lime. 

We  made  various  excursions  to  the  hills  and  farms  arouod^ 
for  the  purpose  of  collecting  soils  for  examination^  a^id 
also  measured  the  heights  of  the  hills.  Dodgers  MouBfain 
is  elevated  558  feet  above  die  sea-level.  The  rocks  are  niji^a- 
ceous  and  talcose  slates,  passing  into  argillaceous  slate,  and  era 
highly  charged  with  manganese.  The  strata  run  N.E.  and  S. W. 
and  dip  70^  N.  W.  The  soil  on  the  top  of  the  hiU  and  down  itt 
western  slope  is  very  fertile,  covered  with  groves  of  black  oak 
trees,  and  its  sides  are  clothed  with  good  crops  of  clover,  herds- 
grass  and  grain.  Specimens  of  the  soil  were  taken  for  chenu- 
cal  analysis,  and  their  composition  will  be  seen  in  another  sec- 
tion of  this  report.  Black  oxide  of  manganese  forms  from 
the  decomposition  of  the  mangane^ian  skte,  and  this  substaocfe 
has  been  often  mistaken  for  coal. 

When  we  had  collected  all  the  information  in  our  power,  dur- 
ing our  short  visit  to  Thomaston,  we  ran  down  to  Owl's  Head, 
and  exammed  the  rocks  near  the  Lighthouse.  This  remarkar 
ble  headland  is  composed  almost  entirely  of  trap-rock,  which 
has  found  its  way  from  below  sienite,  through  the  strata 
of  slates  and  limestones,  to  the  surface,  exhibiting  many  curious 
chemical  changes,  which  are  at  once  recognized  as  the  effects 
of  fire.  The  sketch  below  will  give  some  idea  of  the  lyjHWr* 
ance  of  OwPs  Head,  as  seen  fix)m  the  JNarrows, 
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View  of  OwPi  Head  Light. 

I  measured  the  height  of  this  promontory  above  the  sea-level, 
and  found  Aat  the  rock,  upon  which  the  lighthouse  stands,  is  81 
feet  10  inches  above  high  water  mark.  The  Lighthouse  is  14 
feet  high,  making  95  feet  10  inches  for  the  height  of  the  lamps 
above  the  sea-level.  The  average  rise  of  tide  is  14  feet  at  this 
place. 

Owl's  Head  is  a  favorite  place  of  resort  for  people  of  leisure, 
and  for  invalids  who  require  the  refreshing  sea-breeze  for  their 
health  and  comfort  during  the  warm  months  of  summer.  At 
that  season  crowds  of  ladies  and  gentlemen  take  up  their  resi- 
dence at  the  hotel,  and  scenes  of  gaiety  and  amusement  serve 
to  render  the  place  quite  inviting.  It  will,  perhaps,  be  an 
additional  and  instructive  amusement  for  visitors,  to  examine 
the  curious  rocks  in  the  vicinity.  It  will  be  seen,  that  near 
the  hotel,  on  the  sea-shore,  the  trap-rocks  are  mixed  with 
sienite,  and  evidently  came  from  beneath  that  rock,  for  several 
dykes  may  be  seen  cutting  through  its  mass.  Visiting  the 
clifls  on  which  Owl's  Head  Light  stands,  at  low  water,  the 
spectator  will  have  a  fine  opportunity  of  viewing  the  effects 
which  were  produced  by  the  upheaving  of  a  molten  mass  of 
rock  into  the  strata  around.  The  limestone  included  in  the  trap 
will  be  seen  to  have  become  white  and  crystalline,  and  the  trap 
itself  bears,  in  its  cinder-like  or  scoria-form  structureoctKij 
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proofs  of  its  fiery  origin.  The  sceneiy  is  here  interesting,  and 
there  is  even  something  of  the  sublime  in  our  emotions,  as  we 
look  up  to  the  overhanging  crags,  which  here  project  into  the 
sea  and  bid  defiance  to  the  storm.  The  crags  attain  an  eleva- 
tion of  from  45  to  60  feet  perpendicular  height,  and  overlook 
the  sea  on  their  northern  side. 

Running  down  to  Seal  Harbor,  we  examined  Otter  Island, 
White  Island,  and  the  Seal  Harbor  granite  rocks.  These  local- 
ities  were  wrought  to  a  small  extent  a  few  years  since,  but  are 
now  abandoned. 

Racklifi*'s  Island  is  also  composed  of  granite,  but  is  not 
wrought  at  present.  The  whole  peninsula  of  St.  George  ap- 
pears to  be  composed  of  this  rock,  and  quarrying  operations 
have  been  commenced  in  several  places. 

In  one  of  the  neglected  quarries  I  measured  a  columnar  mass, 
that  had  been  split  out,  which  was  27  feet  long,  5  feet  wide, 
and  8  feet  thick,  and  consequently  contains  1080  cubic  feet,  or 
77 j  tons.  This  granite  is  composed  of  white  fekpar,  black 
and  grey  mica,  and  but  little  quartz.  The  only  difficulty  said 
to  have  been  met  with,  in  quarrying  it,  is,  that  it  proved  rather 
tough  and  difficult  to  split,  but  from  the  appearance  of  the  work 
that  had  been  done  here,  I  should  think  that  the  drill-holes  were 
made  too  far  asunder.  It  is  certainly  more  easily  wrought  than 
the  Quincy  sienite,  and  the  quantity  of  stone  is  inexhaustible. 
There  are,  however,  so  many  easier  granites  worked,  upon  the 
coast  of  Maine,  that  I  doubt  if  this  quarry  will  be  wrought  at 
present.    * 

There  are  several  granite  quarries  upon  the  peninsular  of  St, 
George,  which  belong  to  the  State.  We  visited  them,  and 
found  that,  generally,  the  rock  split  well,  but  the  people  resi- 
dent there,  said,  that  it  lost  its  beauty  when  exposed  to 
the  weather,  becoming  "foxy,"  owing  to  the  presence  of  py- 
rites. It  is  evident,  however,  that  many  of  these  quarries  may 
be  advantageously  wrought. 

White  Head  Island  is  the  site  of  a  light^house,  and  is  com- 
posed of  granite,  with  an  enormous  trap-dyke  intersecting  it 
near  the  sea  shore.     This  dyke  is  50  feet  wide,  and  runs  in  an 
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E.  by  N.  direction  for  hdf  a  mile,  when  it  disappears  beneath 
the  ocean.  Many  lateral  dykes  are  thrown  out  from  this,  and 
some  curious  phenomena  in  the  history  of  these  rocks  may 
here  be  seen.  The  granite  has  evidently  been  torn  asunder  by 
violence,  and  its  fragments  are  frequently  imbeded  in  the  mass 
of  the  dyke.  This  locality  is  another.proof  of  what  I  have  re* 
peatedly  said,  that  the  trap-rocks  came  from  below  the  granite. 

White  Head  Light  is  35  feet  high  above  the  rock  on 
which  it  stands,  and  that  is  23  feet  above  the  sea  level,  so  that 
the  lanthom  is  exactly  58  feet  above  the  level  of  the  sea. 

The  Atlantic  granite  quarry  is  near  Rackliff's  Island,  and  is 
now  extensively  wrought.  A  granite  wharf  has  been  built  for 
loading  vessels  with  the  stone. 

One  of  the  State  quarries  is  at  Long  Cove,  and  from  that 
quarry,  the  stone  used  for  the  State  Prison  was  chiefly  obtain- 
ed. The  Bethel  meeting-house  in  Portland  is  said  to  have 
been  constructed  of  this  stone,  so  also  was  the  jail  at  Belfast. 
It  splits  well,  but  is  said  to  become  "foxy." 

Last  year,  it  is  said,  this  granite  sold  in  New  York  for 
40  cents  per  cubic  foot,  rough-split.  It  sells  at  the  quarry  for 
20  cents.  It  can  be  put  on  board  vessels  for  12|  cents  per  cu- 
bic foot,  rough-split. 

The  Chaise  quarry  has  been  wrought  to  some  extent,  and 
the  stone  was  sent  to  Delaware  breakwater. 

Fort  Munroe  was  built  from  Seal  Harbor  granite,  and  a  vast 
quantity  of  this  stone  has  been  sent  to  New  York  for  sale. 

The  town  of  Friendship  is  also  remarkable  for  the  extent  of 
the  granite  rocks  around,  and  the  quarries  have  been,  and  still 
are  wrought  to  advantage.  This  granite  is  generally  of  a  light 
eolor,  containing  white  or  grey  mica,  and  it  includes  sma^ 
blood-red  garnets  scattered  through  its  mass.  On  the  South- 
em  part  of  Long  Island,  quarries  are  now  wrought. 

The  quarries  belongmg  to  the  State,  near  Seal  Harbor,  are 
the  following: 

Long  Cove  quarry.  North  from  White  Head  Island. 

Two  Brothers'  Islands,  near  Mosquito  Island. 

School-house  quarry  and  Biscay  quarry,  near  Cutter's  Cove. 
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We  met  with  miiDf  obstacles  on  this  compHcaied  part 
of  the  coast;  and  there  are  so  many  sunken  rocks  danger- 
ous to  vessek,  that  it  is  extremely  hazardous  for  a  stranger  to 
cruise  among  the  islands  and  ledges.  Indeed,  we  could  not 
find  pilots  resident  on  the  spot,  who  dared  to  run  our  vessel 
to  any  considerable  distance;  so  numerous  are  the  hidden  rocks, 
that  no  man  can  remember  their  bearbgs,  and  the  charts,  even 
if  correct,  would  be  of  little  service,  where  there  is  so  little 
room  to  work  the  vessel.  Spindles  and  buoys  ought  to  be  put 
on  the  South  breaker,  |  mile  S.  E.  from  White  Head  Island, 
and  on  a.sunken  rock,  4  miles  to  the  N.E.  of  this  island.  Two 
buoys  are  also  needed  at  the  mouth  of  Seal  Harbor. 

The  following  diagram  shows  the  trap-dyke  cutting  through 
the  granite  at  White  Head  Island. 


White  Head  bluid. 

a  Grulte. 

b  Dyke  of  Trap. 

d  Small  lateral  Dyke. 

Pursuing  our  course  westward,  we  came  next  to  Herring 
Cove  Island,  where  we  found  the  rocks  somewhat  interesting. 
Hornblende-rock  here  prevails,  and  is  cut  through,  five  or  six 
veins  of  granite,  and  by  numerous  veins  of  rose  and  milk-quarts. 
The  veins  all  run  uniformly  North  and  South,  and  many  of 
them  include  portions  of  hornblende-rock,  shewing  by  this  fact 
and  by  theur  cutting  through  that  rock,  that  they  were  thrown 
up  since  its  consolidation. 

Franklin  Island  is  composed  of  gneiss,  which  runs  N.  E. 
and  S.  W.  and  dips  70^   B.   E.     It  is  of  the  porphyritic 
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▼arielf ,  and  ig  cut  hj  veins  of  coarse  granite,  which  run 
N.  10<>  E. 

The  island  is  the  site  of  a  light-house,  and  is  a  picturesque 
object  as  it  presets  itself  in  this  little  Archipelago. 

The  height  of  the  light-house  is  54  feet  above  the  sea- 
level. 

Pleasant  Point,  below  Friendship,  is  composed  of  granite- 
rocks,  as  are  nearly  all  the  neighboring  islands. 

We  ran  down  the  coast  of  Bremen  to  Pemmaquid  Point, 
but  owing  to  the  tremendous  surf,  we  were  unable  to  effect  a 
landing  upon  that  rock-bound  coast.  We  were,  however,  able 
to  discover,  that  the  rocks  are  composed  entirely  of  gneiss  and 
granite,  which  form  the  whole  extent  of  the  promontory. 
Good  granite  quarries  are  said  to  exist  near  Broad  Cove,  but  I 
have  not  yet  been  able  to  explore  them. 

Manhegan  Island,  which  has  a  light-house  erected  on  it,  is 
also  composed  of  granite. 

The  surf  preventing  us  from  exploring  the  islands  around, 
we  ran  into  T6wnsend  Haibor  at  Boothbay.  This  place  is 
one  of  the  most  frequented  harbors  on  the  eastern  coast  of  the 
State,  and  is  a  frrvorite  resort  for  invalids  during  the  summer 
season,  bn  account  of  the  purity  of  the  air,  and  the  facilities 
for  bathbg  in  clear  sea-water. 

This  harbor  is  well  protected  froita  the  swell  of  the  sea,  and 
hag  an  excellent  light-house,  placed  at  its  entrance  upon  Burnt 
Island* 

The  following  wood-eut  will  give  a  pretty  correct  idea  of 
the  entraKe  of  this  bqry  as  seen  from  the  towsu 
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View  or  Burnt  Ul«ul  Light,  betring  B.  SO^  W.  1 1-2  milM 
bay  Tillage. 


(Uetaat  from  Booth- 


The  rocks  at  Boothbay  are  not  very  interesting,  being  most- 
ly coarse  varieties  of  mica  slate,  gneiss  and  granite,  the  latter 
^ock  being  found  in  veins  traversing  the  gneiss. 

We '  next  ran  to  Cape  Newageri,  which  we  found  to  be 
composed  of  gneiss-rocks,  the  strata  running  N.  E.  and  S.  W. 
and  dipping  to  the  N.  W.  There  are  also  veins  of  granite  of 
a  li^t  color,  intersecting  the  strata. 


WI8CAS8ET. 

At  this  place,  we  examined  a  nmnber  of  localities,  where 
granite  and  gneiss  are  quarried.  In  the  town,  the  gneiss  may 
be  observed  near  the  court-house^  where  it  crops  out,  and  a 
vein  of  granite  may  be  there  seen,  which  runs  N.  20^  E.  cut- 
ting through  the  strata. 

On  Squam  Island  occurs  a  kind  of  granite  called  granite- 
gneiss,  the  mica  being  arranged,  so  as  to  give  it  the  appearance 
of  stratification.  This  rock  has  been  quarried  for  a  building- 
stone,  but  not  to  sufficient  extent  to  fairly  test  its  quality.  It 
is  evident,  however,  from  the  appearance  of  the  stone,  where 
it  had  been  opened,  that  it  will  be  liable  to  turn  rusty  from  the 
presence  of  oxide  of  iron,  and  pyrites. 

Crossing  over  the  island,  we  took  a  log  canoe,  and  ran  across 
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the  river  to  Edgecomb,  where  a  quarry  of  beantiftd  blaetsh 
gneiss  has  been  wrought  to  a  very  considerable  extent. 

The  rock  is  stratified  in  its  structure,  and  runs  N.  30°  £. 
to  S.  30°  W.  and  dips  85°  N.  W.  Its  mica  is  black,  and  in 
such  abundance,  as  to  give  the  stone  a  dark  hue.  The  ettQnt 
of  the  present  opening  at  the  quarry,  is  194  feet  long,  63  feet 
wide  and  18  feet  deep.  The  largest  sheets  measured  27  feet 
long,  20  feet  wide,,  and  6  feet  thick.  The  average  thickness 
of  the  sheets  is  from  1  to  4  feet,  most  of  them  being  about  2 
feet  in  thickness. 

The  distance  of  the  quarry  from  ship  navigation  is  only 
400  yards,  and  the  slope  is  5°  to  the  river.  A  good  road  has 
been  made  for  the  transportation  of  the  stone,  and  the  facilities 
for  ship  navigation  are  admirable. 

Near  the  river,  at  the  pobt,  this»roek  again  erops  out,  and 
may  be  seen  standing  in  nearly  a  vertical  strata.  We  dso  ob- 
served there  distinct  diluvial  marks  or  grooves,  upon  the  edges 
of  the  strata,  which  had  just  been  uncovered  of  soil.  Some  of 
them  are  \  inch  deep,  and  they  uniformly  run  North  and  South, 
while  the  gneiss  runs  N.  66"*  E.  and  S.  55°  W. 

From  this  pomt,  we  measured  the  extent  of  the  granite  up 
to  the  quarry,  and  found  it  to  be  1500  feet  in  length*  TIm 
hill  is  elevated  about  200  feet  above  the  level  of  the  sea,  so  it 
is  evident  that  there  is  an  ample  supply  of  building  materials  on 
this  spot.  The  rise  of  tide  in  the  river  is  said  to  be  from  13 
to  20  feet«  Ten  feet  from  the  granite  wharf,  the  water  is  frdm 
10  to  12  feet  deep. 

A  large  quantity  of  the  Edgecomb  granite  has  been  s^it  to 
Portland,  where  it  has  been  used  in  building  the  Exclmqge* 
It^hasnriso  been  sent  to  New  Orleans.  It  is  certainly  a 
beautiful  article,  and  by  suitable  care,  stones  of  an  uniform 
color  may  be  obtained  in  great  abundance.  Those  blocks  which 
contain  veins  of  lighter  colored  granite,  should  be  laid  aside,  since 
they  will  not  answer  for  the  fronts  of  buildings,  but  will  meet 
with  a  ready  sale  for  door  steps  and  posts. 

After  making  a  cursory  examination  of  the  vicinity  of  Wis* 
casset,  we  proceeded  tq  Bath,  where  we  remained  several  days^ 
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occupied  iriib  Ihe  ^iumntftidB  oflfab  yftttkhiff  localides  of  rdtm- 
Ue  builcBiig  stones,  and  usafbS  ioA  curious  minerals  x^Hch 
abound  m  that  vicinity. 

There  «re  several  quarries  of  gfiunte,  tdricb  are  eftteil- 
iftely  wrought. 

Pitch-pine  hill  granite  quany,  owned  hy  Messrs.  Winslow 
and  Phitt,  Was  opened  hi  November,  1836,  and  has  been  in 
active  operation  ever  since.  The  rock  is  granite-gneiss,  and 
resembles  that  wrought  at  HaDowell.  It  works  well,  withstands 
the  action  of  the  weather,  and  meets  with  a  ready  sale.  After 
making  estimates  of  the  value  of  this  rock,  which  will  be  found  in 
another  part  of  the  repor,  we  visited  Chandler's  quarry,  which 
is  of  a  similar  character  with  that  just  described. 

KBW  MEADOWS  I^AKKT  IN  BEimsWieK. 

This  quarry  is  eituate  3  miles  West  from  Bath,  in  the  South 
corner  of  Brunswick,  at  Howard's  point.  The  rock  is  granite- 
gneiss,  of  good  quality,  and  like  the  Hdlowell  stone,  has  a  few 
nodnute  red  garnets  scattered  through  its  mass,  which,  however, 
do  it  no  injury.  I  measured  the  extent  of  the  rocks  fit  for  quar- 
rying, and  found  the  hill  to  be  about  85  feet  brgh,  and  it  extends 
North  and  South  90  rods,  and  to  the  same  distance  East  and 
Wcfst.  Nearly  one  half  of  tMs  area  may  be  subcessfu%  quar- 
ried* 

The  present  openings  are  made  at  the  heiglit  of  45  feet  above 
the  sea  level,  and  the  stone  is  dragged  t6  the  coast  immedi- 
mediately  below,  where  there  is  deep  water,  so  that  it  is  readi- 
ly shipped  and  exported.  Th6  Wfaurf  is  600  feet  from  the  quarry, 
and  the  slope  is  gentle.  Duritfg  the  pfresent  year,  9000  tons 
6f  rough  stone  have  been  sent  to  ihe  Portland  bre^^^ater 
9Mm  this  tocafity,  and  6O0O  tons  mbre  are  contracted  for,  to  he 
iMd  at  the  ^aMe  jdace. 

We  visited  another  quarry,  |  a  raffle  BbiitH  flfeitt  Cap<:  !lf c^- 
Ml8  Morrison's  house.  The  r6ck  is  grantte-gtaeiss,  and  extends 
between  3  and  3  ttiHes  North  and  Sotith,  and  is  i  mile  wide. 
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are,  however,  gome  improvements  to  be  m^^  before  it  e|p 
he  vnoQ§ji  to  advantage.  It  k  thrfse  jouies  &im  fhe  waters 
<^  the  Kew  Meadowft  civer*  There  is  als0  a  c^nsidend^e 
jjofp  of  land  between  the  quany  waA  the  fiver,  ao  that  a  rof^ 
m|uat  be.  prepared  for  tbeeaa;  trapspoitation  of  the  stone.  It 
b  estimated  that  a  road,  which  would  answer  the  purpoaet 
wopld  nojt  cost  more  than  |300.  The  hiU  is  about  160  Ifet 
Mi^above  the  seal^el,  mi  may  be  drained  tp  th^^d^pfh.qf 
50  feet  into  the  low  land  around* 

While  I  was  emjAoyed  in  the  ^amtnation  of  those  qnapriephN 
I  #emt  tb0  asaistant  geolog^t  to  Parker's  Island*  for  U^e  purpoM 
of  detaining  some  specimens  of  the  magnificent  beryb,  wUi^ 
were  discovered  at  that  place,  some  years  since,  by  Mr.  Abra* 
V^m  Hammatt,  of  Bath. 

We  then  went  to  Phipsburg  Baain,  and  obtained  some  gocri 
specimens  of  the  rare  minerab,  which  thnre  occur  in  the  limfi^ 
stone*  Beautiful  yellow  crystab  of  cinnamon-atone  gamoli 
ffgmm,  parga»te,  axinite,  ^.,  abound* 

We  measured  the  extent  of  the  limestone,  and  visited  seve* 
ral  granite  and  mica^slate  quarries,  in  the  vicinity. 

The  Phipsburg  limestone  is  abundant  and  valuable,  but  is  not 
al  present  wrought  to  any  considerable  extent.  There  seema 
to  be  but  que  difficulty  in  burning  it,  and  that  is,  that  much  of 
it  cnimbles  in  the  fire.  Wood  is  also  rather  dear,  but  the  rock 
oMOr  be  shipped,  and  burned  where  it  is  wanted,  by  means  of 
coal  dust.  It  is  a  vahi^ble  article  for  agric«dture,  since  it  is 
very  pure,  and  lies  convenient  for  transportati<wi. 

The  liiiiestone  breaks  out  again  in  the  woods  half  a  oulji 
19*  £*  iirom  dib  place,  where  there  are  numepoiif  oaver&f 
feund  iait,  which  were  produced  by  decay  of  the  rock  awl 
the  action  of  wat^.  One  of  these  cavema  is  ten  or  fiftert 
f^t  idfMpd  by  foyr  or  five  feet  in  height,  and  the  mterior  b  cov* 
ef#d  with  caloareoi^  Infa.  Those  who  may  visit  the  kxv^ti^ 
itj^Ba^,  in  cwd^t  to  obtain  specimens  of  the  beautifi)!  mi»* 
eiK^  m}B^^  .ve  hare:  di«PWc»Bed  tfia^e,  will  sucoeed  morOjinaadT 
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ily  dt  the  qaarry  in  the  woods,  where  it  is  easy  to  obtain  spe- 
cimens of  egeran  and  garnet. 

The  Phipsburg  limestone  bed  rims  N.  E.  and  S.  W.     It  is     « 
46  feet  wide.     When  we  had  obtained  a  supply  of  specimens, 
and  had  collected  all  the  information  required,  we  went  to  the 
village  of  Phipsbui^,  where  we  were  most  hospitably  enter- 
tained. 

Our  collections  were  put  on  board  the  Revenue  Boat,  which 
sailed  down  to  Small  Point  Harbor,  while  I  travelled  there 
by  land,  for  the  purpose  of  examining  the  quarries  lately  open- 
ed for  flagging  stones.  On  Bartlett  Lowell's  estate,  an  open- 
ing has  recently  been  made,  so  as  to  expose  the  strata  of  mica- 
slate,  and  slabs  have  have  been  split  out,  in  order  to  test  its 
quality.  It  was  found  to  be  too  soft  for  a  durable  stone,  and 
the  strata  were  too  much  curved.  Hence  the  quarry  has  been 
abandoned.  The  direction  of  the  strata  is  N.  15^  E.  dip  80^ 
Westerly.  A  little  to  the  Eastward  from  this  quarry,  another 
opening  has  been  made,  where  the  stone  is  of  good  quality. — 
A  number  of  platforms  have  been  obtained,  which  are  suitable 
for  flagging  stones. 

A  little  to  the  Eastward  of  this  locality,  occurs  another  bed 
of  mica  slate  of  a  more  compact  kind,  and  suitable  for  slabs  for 
sidewalks.  It  is  situate  upon  the  farm  of  Messrs.  Samuel 
and  John  Wildes,  and  has  been  operated  upon,  so  as  to  show 
the  quality  of  the  stone.  Slabs  15  feet  long,  5  feet  wide 
and  from  2  to  6  inches  in  thickness,  have  been  obtamed.  The 
rock  is  composed  of  grains  of  quartz  and  small  plates  of  dark« 
green  or  black  mica,  with  a  few  disseminated  crystab  of  horn* 
blende.  Mica  occurs  in  regular  layers,  so  that  the  stone  splits 
easily  to  the  requured  thickness,  and  it  is  certainly  as  beautiful 
an  article,  though  not  quite  so  strong  as  that  from  Bolton,  (Ct.) 

It  will  be  noticed  that  a  long  vem  or  bed  of  granite  cuts 
through  the  mica-slate  at  this  quarry,  and  runs  N.  50^  E.  and  dips 
80^  W.  In  some  instances  the  strata  of  mica-slate  are  curv- 
ed into  semi-cylindrical  forms,  produced  evidently  by  the  «p- 
heavmg  of  the  granite.  It  will  also  be  remarked,  that  the  best 
flagging-stone  is  found  near  the  bed  of  granite,  and  it  is  higUy 
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probable  that  the  slate  was  rendered  more  compact  aad  solid 
by  the  intrusion  of  that  rock. 

The  extent  of  this  ledge  is  1  mile  in  length;  the  width  of  the 
strata  is  unknown.  It  is  elevated  about  150  feet  above  the  sea, 
and  can  be  drained  into  the  low  lands  around.  It  is  prelMd>le 
that  this  stone  will  be  wrought  advantageously,  since  it  is  a 
beautiful  variety,  and  an  article  of  value  in  our  cities.  The 
situation  of  the  quarry  is  three  quarters  of  a  mileE.  N.  E.  from 
Small  Point  Harbor,  and  two  miles  West  from  the  (on  on 
Huonewell's  Point.  It  b  probable  that  by  makmg  openings 
ebewhere  upon  the  peninsula,  good  mica-slate  may  be  ob- 
tained. 

At  Portland  we  took  leave  of  the  Revenue  Boat,  and  trav- 
elled along  the  remaining  sea-coast  by  land,  stopping  long 
enough  to  determine  the  character  of  the  different  rocks.  We 
first  made  an  excursion  to  JewePs  Island,  for  the  purpose  of  in- 
specting the  copperas  and  alum  works,  which  have  been  estab- 
lished there.  These  substances  are  manufactured  from  the  py- 
ritiferous  slate.  .  The  sulphuret  of  iron  or  pyrites  decompo- 
sing, forms  sulphate  of  iron  or  copperas,  and  the  remaining* 
sulphuric  acid  uniting  to  the  slate,  or  alumina,  forms  sul- 
phate of  alumina,  to  which  salt  a  little  sulphate  of  potash  is 
added  to  form  alum.  There  is  a  considerable  difficulty  to 
overcome  in  workbg  this  rock,  for  it  contains  talc,  princi- 
pally composed  of  magnesia,  which  is  an  article  not  want- 
ed in  the  operation,  and  is  difficult  to  separate  from  the  alum. 

Jewel's  Island  has  long  been  a  place  of  some  celebrity,  on 
account  of  the  pyrites,  which  was  formerly  supposed  by  many  to 
be  gold,  silver,  or  an  indication  of  coal  mines!  It  is  not  worth 
while  to  enter  into  the  history  of  tlie  various  absurd  operations, 
which  have  been  carried  on  here  by  ignorant  or  artful  impos- 
tors. 

The  pyritiferous  slate  on  this  island  occurs  disseminitted 
in  the  rock  and  in  narrow  veins,  and  is  found  in  abundance  near 
the  alum  works.  There  are  two  dykes  of  greenstone-trap, 
whioh  cut  through  the  slate,  and  run  E,  N.  £.  and  W.  S.  W. 
and  dip  to  the  S.  S.  W.  60^    It  is  probable  that  these 
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dykes  hove  had  some  influence  in  charging  the  slate  with  pj* 
rites,  since  we  generally  find  the  mineral  near  rocks  of  that 
charact^.  These  dykes  no  not  appear  continuous  with  those 
upon  Cape  Elizabeth,  for  that  place  bears  8.  W.  by  S.  firom 
Jewd's  Island,  and  it  is  more  likely  that  they  run  from 
the  mam  land  just  below  Portland  Light. 

The  following  wood  cut  gives  the  outlines  of  Cape  Eltxabedi 
as  seen  to  the  W.  The  rocks  are  entirely  composed  of  strat* 
ified  talcose  slate,  with  two  large  dykes  of  trap  cutting  through 
in  mass.  The  talcose  slate  is  here  remarkable  f6r  sptittiag 
into  long  masses  which  are  used  like  rails  for  walls  and  fences. 


Viow  oTCape  Elbnbeth  LighU,  bearing  Weat. 

On  Crotch  Island  are  numerous  clefts  in  the  talcose  slate, 
fifled  with  veins  and  crystals  of  quartz.  The  strata  run  N. 
b^  E.  and  dip  E.  by  8.  75^.  A  trap  dyke  here  also  in- 
tersects the  strata,  and  runs  S.  W.  by  W. 

We  ran  close  under  a  number  of  islands  which  are  generally 
composed  of  similar  rocks  to  those  above  described. 

Returning  to  Portland,  we  engaged  a  horse  and  wagon  for 
our  cruise  Westward,  and  travelled  along  the  margin  of  the 
sea  to  Kittery  Point  in  York,  stopping  at  those  places  where 
the  rocks  could  be  seen,  and  obtaining  specimens.  By  this 
section  I  was  also  desirous  of  completing  our  outline  survey  of 
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the  sea-coast  of  Mame^  so  as  to  record  the  various  rocks,  upon 
a  map  prepared  for  that  purpose. 

The  rocks  extending  entirely  from  Portland  and  Cape  Eliz- 
abeth, to  Saco,  are  composed  of  the  various  slates  which  I  have 
formerly  described  as  metamorphic,  or  such  as  have  undergone 
changes  in  their  structure,  and  chemical  and  mineralogical  com^ 
position,  from  the  agency  of  heat,  which  emanated  from  the  ig^ 
neous  rocks  below.  Thus  it  will  be  seen  that  the  argilla- 
ceous slate-rocks  msensibly  and  gradually  change  into  mica* 
slate,  as  they  come  in  contact  with  granite,  and  where  they  con- 
tain magnesia,  they  become  talcose  slates,  and  so  in  accordance 
with  their  chemical  compoisition,  and  the  laws  of  igneous  action. 
Since  this  subject  will  be  more  fully  explained  hereafter,  I  shall 
now  refrain  from  theoretical  inferences  excepting  when  called 
upon  to  assign  the  rationale  of  the  phenomena  which  I  record. 

In  Scarboro'  the  strata  of  talcose  slates  run  N.  N.  £.  and 
8.  S.  W.  and  dip  W.  N.  W.  70^  Scattered  crystab  of  iron 
pyrites  occur  in  it  here  and  there,  and  it  is  occasionally  glazed 
with  plumbago  or  graphite,  hence  it  has  been  vainly  imagined 
diat  coal  would  be  found  in  this  rock. 

^ear  the  brook  crossed  by  the  road  to  Saco,  may  be  seen 
numerous  diluvial  scratches  which  appear  upon  the  surface  of 
slate,  and  run  from  N.  6®  W.  to  S.  S*'  E.  coinciding  very 
nearly  with  the  direction  of  the  grooves  before  noticed.  (%i 
the  right  hand  side  of  the  road  to  Saco,  there  are  two  trap- 
dykes,  one  of  which  is  2  and  thd  other  4  feet  wide.  At  Saco, 
we  examined  a  locality  where  a  little  bog  iron  ore  has  been 
found  on  the  land  of  Mr.  Wm.  Cutts,  1  mile  N.  W.  from 
the  village. 

On  reaching  the  town  of  Biddeford,  a  little  West  of  the  Sa- 
co river,  the  granite  is  seen  to  protrude  from  below  the  slate- 
rocks,  which  are  altered  in  the  manner  to  which  I  have  former- 
ly alluded.  Here  the  argillaceous  slate  may  be  seen  to  pass 
dkectly  into  mica  slate,  where  the  two  rocks  come  b  contact. 
In  one  place  the  granite  is  seen  protruding  directly  through  the 
strata. 

A  beaudful  dark  colored  granite  occurs  upon  the  estate  of 
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Capt.  Wm.  Hill,  about  three  quarters  of  a  mile  from  the 
shores  of  the  Saco,  and  one  third  of  a  mile  from  the  road. 
The  dark  color  of  this  rock  is  owing  to  the  abundance  of 
black  mica  which  it  contains.  This  stone  exists  in  large 
tabular  sheets,  from  1  to  4  feet  in  thickness,  which  dip  to 
the  N.  W.  65®  and  is  easy  to  quarry,  splitting  well  into  the 
forms  desired.  There  are  a  few  white  veins  (called  by 
quarry-men  salt  seams)  which  occasionally  cut  the  granite.  In 
some  places  there  are  spots  or  crystals  of  white  felspar.  Ow- 
ing to  its  inequality  of  shades  it  may  perhaps  be  difficult  to 
furnish  a  large  supply  of  uniformly  colored  stone  from  this 
locality.  No  quarries  have  yet  been  opened  there,  so  that  it 
is  now  impossible  to  decide  this  question,  since  much  of  the 
rock  is  still  covered  with  soil.  The  area  of  Hill's  granite-field 
is  nearly  10  acres  and  the  rock  shews  itself  in  14  different  pla- 
ces on  the  farm.  Blocks  of  good  stone  from  4  to  6  feet  long, 
by  4  feet  in  width,  and  1  foot  in  thickness,  have  already  been 
obtained.  I  am  of  opinion  that  this  locality  will  furnish  a  beau- 
tiful building-material,  but  not  in  large  quantities,  smce  the 
land  is  not  elevated  sufficiently  for  the  purpose.  A  very 
hard  kind  of  slate  passmg  into  fine  quartz  rock  is  also  found 
on  this  farm. 


KENNEBUNK. 

Proceeding  westward,  our  next  object  was  to  examine  the  gran- 
ite on  the  sea-coast,  at  the  Ocean  Quarry,  Kennebunk.  It  is  of  the 
dark  colored  variety,  with  a  hard  white  felspar  and  black  mi- 
ca well  mixed,  and  it  is  of  the  same  variety  as  that  wrought  at  the 
Kennebunk  U.  S.  Quarry.  It  forms  a  mass  rising  from  10  to 
20  feet  above  high  water,  and  runs  back  under  tlie  soil  to  an 
unknown  distance.  The  only  obstacle  which  quarrying  opera- 
tions here  would  meet  with  is,  that  there  is  no  immediate 
harbor  for  vessels,  so  that  it  would  be  difficult  to  ship  to  mar- 
ket. 

The  Emmons  ledge  is  of  a  similar  kind  of  rock,  situated  one 
third  of  a  mile  from  the  sea,iiear  a  small  cove,  and  opposite  the 
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Goose  Rocks  of  Cape  Porpoise.  The  land  is  elevated  about 
30  or  40  feet,  and  slopes  gradually  to  the  sea.  In  order  that 
this  rock  may  be  transported  directly  to  the  sea-shore,  a  road 
is  required  across  the  marsh,  which  should  cost  from  2  to  $900. 
Since  it  would  be  difficult  to  drain  cheaply  below  the  depth  of 
20  feet,  I  doubt  if  this  quarry  can  be  wrought  extensively. 

The  U.  S.  quarry  in  Kennebunk,  belonging  to  a  company,  has 
been  opened  to  a  considerable  extent.  The  granite  is  of  a  dark 
color,  owing  to  an  abundance  of  black  mica  which  is  well  mixed 
with  the  other  mineral  components.  Its  felspar  is  remarkably 
hard,  transparent  and  white,  and  breaks  with  a  glassy  fracture. 
The  quartz  is  in  comparatively  small  proportion.  It  is  owing 
to  the  hardness  of  the  felspar  that  the  rock  is  so  firm  in  its 
texture.  There  is  a  little  sphene,  an  ore  of  titanium,  scat- 
tered  through  it  in  minute  wedge-shaped  crystals.  This  mm-' 
eral,  however,  does  no  harm,  since  it  does  not  decompose. 
There  are  a  few  minute  cystals  of  iron  pyrites  scattered  through 
the  rock,  and  generally  in  contact  with  the  mica.  Owing, 
however,  to  the  dark  color  of  the  stone,  the  spots  produced  by 
its  decomposition  do  not  become  apparent,  as  may  be  seen  in 
many  of  the  buildings  where  it  has  been  used.  The  hardness 
of  die  felspar  crystals  also  prevents  the  action  of  pyrites  on 
the  rock,  since  its  cohesive  force  would  retard  chemical  de- 
composition. 

This  quarry  is  elevated  75  feet  above  the  sea-level,  and  is  3 
miles  from  the  wharf  at  Kennebunk-port,  where  the  stone  is 
shipped. 

The  following  measurements  were  made  of  the  present  extent 
of  the  openings  which  are  now  wrought.  First  quarry,  50  feet 
wide,  15ftdcep.  Thesecond,at  the  canal,  75  ft  wide, 10ft  deep. 
It  is  not  found  convenient  at  present  to  drain  the  quarries  below 
the  depth  of  20  feet.  A  decomposing  dyke  of  a  peculiar  kind  of 
trap-rock,  wliich  is  easily  extracted,  materially  aids  the  drainage. 
This  dyke  is  6  feet  wide,  and  runs  N.  55^  W.  When  it  was 
discovered,  it  was  found  to  have  decomposed  to  the  depth  of 
12  feet,  and  the  ravine  was  filled  with  diluvial  boulders  and  soil. 
This  dyke  forms  a  good  < 'heading"  for  the  Quarnri|  and  advan- 
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tage  is  taken  of  it  for  that  purpose.  One  of  the  blocks  of  stone 
which  has  been  split  off  from  this  head  by  means  of  drill  holes 
and  wedges,  measures  28  feet  long,  6|  feet  wide,  4J  feet  thick 
and  weighs  64  tons. 

Enormous  quantities  of  rough-split  and  hammered  stone  lie 
around  the  quarry  and  on  the  company's  wharf,  at  the  Port. 

No  less  than  2000  cubic  feet  have  been  exported  and  sold 
at  New  York  during  the  past  summer. 

It  is  well  known  that  a  thriving  trade  is  cairied  on  in  Kenne- 
bunk  from  sales  of  granite,  and  that  many  hands  are  constantly 
employed  in  the  work. 

At  the  Port,  near  the  Granite  Company's  wharf,  may  be 
seen  a  large  trap-dyke,  which  cuts  through  mica>slate  and  runs 
N.  E.  by  E. 

On  the  road  from  the  Port  to  Kennebunk  village  occur  a  great 
number  of  dykes,  which  cut  through  the  strata  of  mica-slate 
in  a  N.  E.  by  N.,  and  S.  W.  by  S.  direction.  One  of  them 
is  50  feet  wide,  and  may  be  traced  to  a  great  distance  through 
the  fields   on  either  hand. 

Some  very  curious  reticulated  veins  of  blue  quartz  occur  in  the 
mica-slate  on  this  road,  and  were  probably  formed  at  the 
time,  when  the  neighboring  dyke  was  thrown  up.  [See  wood 
cut.] 


Quarts  VtftiM. 


Digitized  by 


Google 


TO^<NIRAPBIGAL  O^OtOM'.  69 

On  the  sea-shore  at  Keimebunk,  we  observed  a  great  number 
of  curious  dykes  which  have  been  thrown  up  through  the 
granite,  and  a  peculiar  kind  of  green  and  blue  hardened  slate. 
Some  of  them  have  evidendy  been  dislocated  or  broken,  since 
they  were  injected  and  hardened,  and  other  dykes  cut  across 
them  in  such  a  manner  as  to  shew  two  distinct  eruptions.  The 
general  direction  in  which  the  main  dykes  run  is  E.  N.  E. 
andW.  8.  W.,  while  the  cross  dykes  nm  North  and  South. 
I  shall  presently  be  enabled  to  show  three  or  four  distinct  e* 
pochs  in  the  eruption  of  these  igneous  rocks. 

It  will  be  observed  that  the  slate-rocks,  where  they  are  inter- 
sected by  trap-dykes,  are  hardened  into  a  kind  of  green  flin^ 
slate,  while  more  remote  from  them,  the  slate  is  less  hard,  and 
has  the  appearance  of  novaculite,  or  hone-stone,  presenting 
various  stripes  of  blue,  brown,  and  green  colors,  which  run  in 
the  direction  ofthe  strata.  It  is  here  too  hard  for  hones  and 
oil-stones. 

Several  specimens  of  rose  quartz  were  shown  .me  which 
were  obtamed  at  Cape  Porpoise. 

Learning  that  Daniel  Sewall,  Esq.,  a  gentleman  of  science 
and  an  accurate  observer,  was  in  the  habit  of  keeping  a  register 
of  his  barometer  and  thermometer,  for  meteorological  purposes, 
I  took  occasion  to  request  his  services  in  behalf  of  the  State, 
when  he  most  cheerfully  complied  with  my  request,  and  has 
since  furnished  me  with  a  very  neat  and  well  arranged  meteo- 
rological table,  which  is  laid  before  you  in  the  present  report. 

Leaving  Kennebunk,  we  continued  our  route  to  Wells. 
The  rocks  which  crop  out  here  and  there  through  the  soil,  are 
strata  of  indurated  slate,  cut  by  numerous  trap-dykes,  some  of 
which  are  porphyritic  with  crystals  of  felspar.  A  little  bog 
iron  ore  is  found  in  Wells,  and  slate-rocks  abounding  in  pyrites 
also  occur.  The  soil  is  generally  sandy,  and  was  evidently  de- 
rived from  decomposed  granite. 

Half  a  mile  West  from  Maxwell's  hotel,  we  examined  a 
hill  of  sienite,  which  extends  N.  E.  and  S.  W.  |  mile,  and  i 
mile  in  a  N.  W.  and  S.  E.  direction,  and  rises  70  feet  above 
thesea-levd.     Thb  sienite  is  composed  of  a  deep  bluish-green 
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felspar,  colored  by  the  protoxide  of  iron,  black  crystals  of  horn*' 
blende,  and  a  little  quartz.  It  contains,  in  every  place  where 
we  could  examine  it,  so  much  iron-pyrites,  as  to  cause  its  rapid 
decomposition,  which  destroys  its  value,  as  a  building  material. 
It  is  certainly  worth  while  to  explore  it  more  extensively, 
but  it  cannot  be  done  without  considerable  labor,  since  its  sur- 
face is  always  decomposed,  presenting  a  deep  brown  color,  while 
its^'sap,"  asthequarry-men  call  it,  extends  into  the  stone,  to  the 
depth  of  8  or  10  mches  from  the  surface.  There  is  one  place 
where  a  block  may  be  split  off  for  trial,  to  the  extent  of  81  feet 
m  length,  by  6  feet  in  thickness,  and  this  may  be  done  at  little 
expense,  and  will  show  its  quality,  where  it  has  not  been  affect- 
ed by  the  weather.  Should  it  prove  to  be  of  good  quality,  it  can 
be  advantageously  quarried,  since  it  is  but  |  mile  from  the  sea- 
shore, and  the  slope  of  land  is  gradual. 

On  the  road  from  Wells  to  York,  we  met  with  numerous 
trap-dykes  of  great  dimensions,  which  generally  traverse  the 
slate-rocks  in  a  N.  E.  by  E.  and  S.  W.  by  W.  direction, 
and  are  mostly  of  the  porphyritic  variety. 


Trap-dykes  of  three  eruptions. 


YORK. 


There  are  many  singularly  obscure  rocks  in  this  town, 
and  every  variety  of  metamorphosis  which  slate  rocks  can 
undergo,  may  be  observed.  Sienite  veins  and  trap  dykes, 
of  various  ages,   occur  in  great  numbers,  cutting  across  the 
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Strata,  and  fiimishbg  an  index  to  their  history.  One  of  the 
sienite  veins  runs  N.  E.  and  S.  W.,  and  is  seen  intersecting 
the  indurated  slate.  This  vein  is  again  cut  off  by  a  small  trap 
dyke,  running  N.  and  S.,  which  is  a  lateral  dyke  belonging  to  a 
larger  one  to  the  north,  which  is  3  feet  wide,  and  runs  N. 
E.  by  E.  and  S.  W.  by  S.,  and  dips  70^  N.  W.  The 
slate  is  extremely  hard,  and  non-fissile,  and  is  striped  with 
blue  and  brown  colors. 

The  most  remarkable  phenomena  may  be  seen  at  Bald  Head, 
a  sbgular  promontory  which  runs  out  into  the  sea,  presenting 
a  huge  overhanging  mass  of  rocks,  against  which  the  ocean 
waves  dash  with  tremendous  fury.  These  rocks  are  com- 
posed of  a  most  beautiful  variety  of  striped  novaculite,  or 
hone-slate,  the  strata  of  which  are  cut  through  by  an  infinity 
of  dykes.  There  are  also  a  great  number  of  veins  of  milk- 
white  quartz,  which  traverse  the  strata.  The  hone-slate  runs 
N.  E.  and  S.  W.  and  dips  80^  N.  W.  It  is  a  valuable 
material  for  fine  hones  and  oil-stones,  and  remote  from  the 
intersecting  dykes,  it  is  soft  enough  for  this  purpose,  while  near 
them,  it  is  so  hard  and  flinty,  that  it  will  not  answer,  except- 
ing for  the  hardest  kind  of  whet-stones,  used  in  sharpening 
lancets  and  other  fine  instruments. 

Our  excursion  to  Bald  Head  was  exceedingly  instructive, 
since  we  there  discovered  the  relative  ages  of  most  of  the  trap- 
dykes,  the  directions  of  which  we  had  before  been  accurately 
recording,  knowing  that  if  we  put  down  exactly  what  we  found 
in  nature,  some  useful  instruction  would  certainly  result. — 
Here,  then,  to  our  surprise  and  gratification,  we  met  with  abso- 
lute proof  of  their  difierent  ages,  a  result  which  I  had  only  ho- 
ped to  have  obtained  after  a  long  research.  This  locality 
solved  at  once,  by  absolute  demonstration,  this  important 
problem;  for  here  we  saw  the  various  dykes  cutting  across  each 
other,  in  such  a  manner,  as  to  prove  then*  several  difierent 
eruptions.  It  will  be  seen  in  the  following  diagrams,  how 
three  distinct  intersections  are  presented. 
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Intersecting  trap-dykes  of  tliree  eruptions. 

The  6rst  eruption  was  that  of  the  porphyritic  greenstone- 
trap,  (1)  which  was  thrown  up  in  the  form  of  large  dykes,  after 
the  consoHdation  of  the  slate-rocks,  and  run  N.  55^  E. 

The  second  series  (2)  cut  the  porphyritic  dykes  off  in  the 
above  manner,  and  even  dislocated  them,  and  turned  one 
portion  of  the  older  dyke  out  of  place.  They  run  N.  E.  and 
S.  W.,  but  are  quite  irregular. 

The  third  cutting  (3)  is  effected  by  another  series  of  dykes  of 
a  brown  scoriacious  trap,  which  cuts  off  the  second  series;  hence 
we  have  three  distinct  eruptions  of  these  rocks,  each  taking 
place  after  the  consolidation  of  the  preceding  series. 

We  have  recorded,  also,  several  other  series  of  dykes,  dif- 
fering in  direction  from  those,  and  hence  we  may  now  confi- 
dently affirm,  that  four  or  five  distinct  eruptions  of  molten  trap- 
rocks  have  burst  through  the  strata  of  Maine. 

Persons  unacquainted  with  the  science  of  geology,  will  per- 
liaps  ask,  what  use  it  is  to  observe  and  record  such  obser- 
vations as  these,  since  the  trap-rocks  are  seldom  of  any  com- 
mercial value  ?  I  reply,  that  all  facts  in  nature  are  useful,  to  an 
extent  we  do  not  at  first  apprehend.  These  discoveries  advance 
the  science  a  step  farther  in  its  progress,  and  who  will  venture 
to  calculate  the  importance  of  the  results,  which  will  follow  ? 
Any  fact  which  throws  light  on  the  history  of  the  great 
rock  formations  of  the  earth,  is  of  immense  value,  and  may 
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senre  as  the  means  of  many  veiy  imponant  discoveries  of  Yahi- 
able  minerals.  Even  the  little  informatian  which  the  Cornish 
mines  in  England  have  given,  respecting  the  intrusion  of  the 
dykes,  serves  there  as  a  clew  to  the  discovery  of  valuable 
veins  of  copper,  tin  and  iron  ores.  Such  will  be  the  result  in 
Mabe,  and  to  as  much  greater  extent  as  the  facts  are  well  ob- 
served and  recorded  for  future  reference. 

It  will  be  remembered,  that  around  the  shores  of  Lubec  bay, 
we  generally  found  veins  of  lead,  zmc  and  copper  ores,  directly 
beside  the  dykes  ;  and  in  Nova  Scotia  likewise,  the  mo^t 
valuable  beds  of  iron  ore  are  found  m  the  imipediate  vicinity 
of  similar  rocks,  while  at  Cape  Dor,  in  the  same  province,  we 
find  an  abundance  of  rounded  (evidently  once  molten)  masses 
of  copper,  in  the  mixture  of  trap-rocks  with  the  new  red  sand- 
stone. 

Let  us,  then,  carefully  record  all  facts  wHicb  we  discover, 
and  look  confidently  forward  for  some  useful  result.  Already 
we  are  enabled  to  account  for  the  abundance  of  pyrites,  or  sul- 
phuret  of  iron,  in  the  slate-rocks  of  Maine,  by  the  effects  produ- 
ced upon  them  during  the  protrusion  of  molten  rodcs  ifo«ibeloiiv. 

One  of  the  widest  dykes  at  Bald  Head,  raeaaured  5$  feet 
in  width,  and  they  extend  to  a  great  distance  m  ^  4irectiaiis 
N.  60^  E.  and  S.  60"^  W.  The  smaller  measure  firom  1  to«, 
8  and  10  feet  in  width. 


Tmp-dykM  of  two  eroptiODs,  Bald  HMd,  Torlb 

After  coUecting  a  series  of  specimens,  iUusiraljve  of:  the 
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phenomena  which  we  had  observed,  we  set  out  for  an  excur- 
sion to  the  Agamenticus  Mountains,  in  company  with  Col. 
Brooks  and  Mr.  Emerson,  who  kindly  tendered  us  their  assist- 
ance. Agamenticus  hills  are  three  in  number,  and  are  distin- 
guished by  their  numerals,  1,  2  and  3,  the  highest  being  No.  1. 
To  this  mountain  we  directed  our  course,  after  ascertaining  the 
height  of  the  barometer  at  the  sea-level,  one  chief  object  being 
to  determine  the  altitude  of  these  mountains,  which  form  con- 
spicuous objects  for  the  guidance  of  the  navigator. 

By  inspecting  our  barometrical  tables,  it  will  be  seen, 
that  the  sea-level  barometer  stood  at  30.300  inches,  tempera- 
ture of  the  instrument  being  62^.  On  the  summit  of  the  high- 
est mountain,  it  stood  at  29.567  inches,  temperature  69^. 
Calculating  from  the  elements,  we  have  for  the  altitude  of  the 
mountain  672  feet  above  the  sea-level.  From  its  summit, 
we  have  a  beautiful  panoramic  view  of  the. sea,  and  of  the  sur- 
rounding country.  Boon  Island  is  seen  to  the  S.  69°  E. 
Cape  Porpoise,  N.  75®  E.     York  meeting-house,  S.  11°  E. 


View  of  Boon  Iiltnd,  seen  tlirougti  a  telescope  bearing  S.  E.  by  E.  flrom  Cape  Neddock, 
distant  9  mUes. 

Agamenticus  is  composed  entirely  of  sienite  rocks,  but 
since  they  have  not  been  quarried,  and  it  is  extremely  difficult 
to  obtain  a  fair  sample  of  the  rock,   without  blastmg,  we 
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were  not  able  to  fom  a  correct  estimate  of  its  value,  as  a  build- 
ing  material.  It  is  also  probable,  thateyen  were  tbe  stone  found 
of  excellent  qualities,  that  it  cannot  be  transported  to  the  har- 
bor, at  a  sufficiently  low  price  to  render  quarrying  profitable. 

Leaving  the  first  peak,  we  travelled  to  Agamenticus  No.  3, 
where  the  barometer  stood,  at  4,  P.  M. =29.636  inches,  tem- 
per atures=62^.     Height  of  the  moimtain  is  525  feet. 

Black  oxide  of  manganese  and  bog  iron  ore,  are  found  in 
small  quantity  at  tbe  mountain's  base,  and  have  been  mistaken  for 
indications  of  coal.  It  is  hardly  necessary  to  state,  after 
givmg  an  account  of  the  geology  of  tbe  country  around,  that  it 
is  utterly  impossible  for  coal  to  occur  there,  since  the  whole 
mass  of  rocks  are  aggregates  produced  by  fire. 

KITTERT  POINT. 

This  promontory  forms  the  extreme  Western  boundary  of 
Maine,  and  is  directly  opposite  Fort  Constitution  upon  New 
Castle  Point  in  New  Hampshire.  The  rocks  are  indurated 
varieties  of  argillaceous  passing  into  micaceous  slates,  which 
run  N.  70^  E-  and  dip  N.  W.  by  W.  6b^  Several  trap  dykes 
cut  through  the  strata,  and  nearly  coincide  with  their  direction* 
The  only  simple  minerals  found  there  are  quartz  and  iron  py- 
rites, which  occur  in  veins  or  in  scattered  crystals.  Tlie  slate 
is  a  solid  material  for  rude  architecture,  and  is  suit<nble  for 
wharves,  breakwaters,  stone  walls,  and  perhaps  for  flagging- 
stones,  but  since  it  has  never  been  quarried,  I  do  not  know 
whether  it  wiU  split  true  enough  for  the  latter  purpose. 

After  examining  this  point  we  cro&sed  over  to  Portsmouth, 
and  the  next  day  set  out  for  our  section  along  the  western  boun- 
dary of  the  state. 

Travelling  up  beside  the  river  to  Berwick,  along  the  State 
line  to  Newfield,  we  noted  on  our  map  the  various  rocks  which 
were  traversed.  I  had  previously  made  several  excursions  to 
the  White  Moimtains,  and  knowing  the  character  of  the  rocks 
above  Newfield,  did  not  think  it  needful  for  our  immediate  pur- 
pose to  proceed  further  up  the  New  Hampshire  boundary.  I 
then  took  a  line  of  observations  from  Newfield,  eastward  to  Au- 
gusta. Digitized  by  CiOOglC 
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At  South  Berwick  occurs  a  bed  of  the  upper  tertiary  olay, 
like  that  at  Bangor^  and  contains  similar  fossib.  This  deposit 
is  elevated  40  or  50  feet  above  the  level  of  the  river  in  Ber- 
wick, or  about  100  feet  above  the  level  of  the  sea. 

North  from  Berwick  the  soil  becomes  more  sandy,  and  evi- 
dently resulted  from  the  decomposition  of  granite  rocks,  since 
it  is  full  of  spangles  of  mica,  and  the  other  ingredients  of  gran- 
ite. 

On  Salmon  river,  at  the  falls  near  the  factory,  may  be  seen 
slate-rocks,  like  those  noticed  at  Kittery  Point,  The  strata 
are  contorted,  but  run  generally  N.  E.  by  N.  and  S.  W.  by 
S.  and  dip  E.  S.  E.  70**  a  80^. 

Salmon  Falls  are  produced  by  the  ledges  of  this  rock,  and 
the  river  rushes  down  over  their  out-cropping  edges,  with  great 
force,  and  whirls  its  foaming  waters  over  their  rough  and  craggy 
surface.  The  first  pitch  of  water  is  14  feet,  the  second  is  20 
feet  fall. 

A  new  and  elqgant  factory  has  just  been  erected  on  the  N. 
Hampshire  side.,  upon  the  ruins  of  one  which  formerly  stood 
on  the  spot,  and  was  destroyed  by  fire  three  years  ago. 

We  were  informed,  that  bog  iron  ore  is  found  about  a 
mile  West  firom  the  factory,  but  we  thought  It  would  be 
unnecessary  for  us  to  explore  it,  since  it  is  beyond  the  lim- 
its of  Maine,  and  would  not,  if  wrought,  be  carried  through  her 
territory. 

Proceeding  onward,  we  found  mica  slate,  of  good  quality, 
for  flagging-stone,  on  the  road  to  Lebanon.  Boulders  of  gran- 
ite occur  abundantly  in  the  soil.  Lebanon  is  an  elevated  ta- 
ble land,  or  extensive  plain,  attaining  an  altitude  of  515  feet 
above  the  sea-level,  and  composed  of  a  poor  sandy  soil  devoid 
of  any  clay  substratum.  Here  and  there  occurs  a  hard  pan  of 
gravel  cemented  by  means  of  bog  iron  ore,  which  serves  in 
some  measure  to  compensate  for  the  absence  of  clay,  retaining 
the  water  and  nutritive  matters  withm  reach  of  the  plants. — 
This  whole  district  is  almost  entirely  devoid  of  forest  trees, 
and  tlie  soil  is  very  sterile.     Indian  com  here  and  there  grows. 

Digitized  by  VjOOQIC 


TOPOGRAPHICAL   GEOLOOT.  77 

but  it  is  generally  short  and  feeble.  There  are  but  very  few 
spots  in  this  district  where  any  compensation  is  made  by  the 
soil,  for  the  labor  bestowed  upon  it,  and  the  people,  generally, 
have  great  difficulty  in  supporting  themselves  by  farming. 
Wood  is  also  scarce  and  dear,  which  shows  improvidence  in 
the  first  settlers,  who  destroyed  the  native  forest  trees,  the  only 
produce  which  can  advantageously  grow  on  such  soil. 

From  the  elevated  lands  of  Lebanon,  it  is  said  that  the  sea 
may  be  discovered  on  a  clear  morning;  but  we  were  not  so 
fortunate  as  to  hate  a  good  view,  on  account  of  the  fog  which 
lay  in  the  horizon,  and  appeared  like  a  boundless  ocean,  while 
in  the  interior,  the  hills  on  Salmon  river,  the  plain  of  Roches- 
ter, and  the  Bonny-big  hills  of  Sanford  appeared  like  islands 
seen  in  its  midst. 

The  only  rocks  m  place,  at  Lebanon,  are  alum  and  mi« 
ca  slate,  the  former  being  the  result  of  decomposition  of 
pyrites.  The  mica  slate  runs  N.  and  S.  and  dips  60*^  W. 
This  rock  is  a  handsome  material  for  side-walks,  and  sheets  of 
proper  dimension,  will  sell  m  Boston  for  33  cents  per 
superficial  foot.  The  cost  of  transportation  to  Portsmouth  is 
estimated  at  $4  per  ton,  the  distance  being  30  miles. 

On  the  road  to  Acton,  we  observed  granite  rocks,  of  a 
coarse  variety  in  place,  farther  on  we  came  to  mica  slate 
charged  with  pyrites,  and  cut  through  by  a  dyke  15  inches 
wide,  running  N.  E.  and  S.  W.  Near  Shapleigh,  we  came  to 
good  mica  slate,  suitable  for  flagging-stones.  The  strata  of 
this  rock  are  cut  by  several  coarse  granite  veins. 

ACTON. 

The  soil  in  this  vicinity  appears  to  have  been  derived  from 
the  decomposition  of  granite-rocks.  It  produces  about  15 
bushels  of  rye  to  the  acre,  and  about  25  bushels  of  indian  corn. 

On  reaching  Newfield,  I  called  upon  Dr.  L.  J.  Ham,  who 
kindly  volunteered  his  assistance  during  our  stay  in  that  place. 
With  him  we  visited  the  iron  foundry  at  Shapleigh,  on  the  cor* 
ner  of  Newfield,  and  examined  the  extent  of  the  ore  which  is 
found  in  that  vicinity.     The  bog  iron  ore  is  found  upon  the  lit- 
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tie  Ossipee  river,  in  NewGeld,  and  b  of  a  very  good  quality, 
yielding  from  40  to  45  per  cent,  of  excellent  cast  iron.  It  oc- 
curs at  the  head  of  a  pond  South  West  from  the  furnace,  in  a 
peat  swamp.  Of  this  low  land,  about  15  acres  belong  to  the 
iron  cQmpany,  and  the  ore  has  been  traced  about  100  yards 
back  from  the  South  bank  of  the  river.  Its  longitudinal  di- 
mensions hstv^e  not  yet  been  ascertained,  but  it  appears  to  be  a 
very  extensive  deposit.  The  order  of  layers  I  found  to  be  as 
follows. 

A  thin  layer  of  peat  occurs  on  the  surface,  below  which  there 
are  of 

Shot  ore,    8  inches; 
Pan     «     14      " 

The  bottom  is  white  siliceous  sand. 

Three  men  can  dig  7  or  8  tons  of  the  ore  per  diem,  and  de- 
liver it  at  the  works. 

The  furnace  wa^  erected  last  year,  under  the  direction  of 
Mr.  Thomas  Bates,  of  Bridgwater,  Mass.  It  is  of  small 
size,  and  cost  but  $11,000.  It  was  put  in  blast  on  the 
9tb  of  August,  1837,  and  has  furnished  about  1}  tons  of  iron 
per  diem.  The  works  appear  to  be  profitable  to  those  con- 
cerned,  and  will  be  prosecuted  vigorously.  Formerly,  sea- 
shells  were  carried  from  the  coast,  to  supply  the  furnace  with 
lime  for  a  flux,  but  since  that  time,  limestone  sufficiently  good 
for  the  purpose  has  been  discovered  in  abundance,  in  the  im- 
mediate vicinity,  and  will  save  the  expense  of  transporting 
shells.  The  furnace  is  36  miles  from  Portland,  24  miles  from 
Wells,  and  25  from  Kennebunk.  The  iron  will  be  sent  to 
Boston  by  the  way  of  Wells  or  Kennebunk. 

I  shall  give  the  statistics  of  this  foundry  in  a  subsequent 
chapter,  and  therefore  dismiss  the  subject  for  the  present  with 
this  rcinark,  that  it  is  highly  probable,  that  many  immense  and 
valuabhi  beds  of  bog  iron  ore  lie  concealed  in  the  low  land? 
and  s\v£(mps  of  Maine,  and  that  it  will  be  of  great  importance  to 
the  State,  to  have  them  discovered  and  wrought.  I  beg  leave, 
therefore,  to  call  the  attention  of  those  interested  in  this  bust* 
smess,  to  the  lands  into  which  flow  ferruginous  waters  from 
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the  pTridferous  slate-rocks,  so  abundant  in  the  State,  since  bog 
iron  ore  is  constantly  and  rapidly  forming  in  such  places,  and 
many  deposits  may  be  found  sufficiently  extensive  to  war- 
rant the   erection  of  blast  furnaces. 

The  manner  in  which  these  deposits  form,  may  be  seen  at  a 
glance,  in  looking  upon  the  rusty  sediment  which  is  deposited 
by  springs,  which  run  out  from  the  hill-side,  and  deposit  iron 
ore  in  the  meadows  below.  On  looking  at  the  ferruginous 
springs  of  Bluehill,  or  at  Castine,  it  may  be  seen  how  rapid  this 
deposition  takes  place. 

It  is  evident,  from  the  number  of  specimens  brought  to 
Augusta  by  members  of  the  Legislature,  that  this  ore  is  wide- 
ly spread  in  the  soil  of  Maine,  while  in  many  places  it 
occurs  in  so  large  beds,  as  to  prove  valuable  to  the  country* 
In  exploring  the  extent  of  a  bed  of  bog  iron,  you  have  to  as- 
certain its  length,  width  and  depth,  by  which  you  may  calculate 
its  cubic  measure.  If  two  lines  are  run  crossing  at  right  an* 
gles,  through  the  midst  of  the  deposit,  and  the  depth  of  ore  is 
sounded  by  digging,  and  by  the  iron  bar,  there  will  be  no  diffi- 
culty in  making  a  fair  estimate. 

Any  locality  which  can  keep  a  furnace  supplied  with  from 
two  to  three  tons  of  the  ore  per  diem,  may  be  deemed  ample 
for  the  purpose,  and  allowing  that  other  things  are  favorable,  Iron 
may  be  made  profitable.  In  general,  charcoal  should  not 
cost  more  than  6  cents  per  bushel,  at  the  furnace,  and  frequent-^ 
ly  it  can  be  furnished  for  half  that  price.  It  is  also  important 
that  water  power  should  be  at  hand,  to  blow  the  furnace  bel- 
lows— sometimes  however,  steam  power  may  be  used  instead. 

After  examining  the  Newfield  Iron  Works,  and  obtaining  all 
the  statistical  information  in  our  power,  we  visited  Thyng's 
mountain,  on  the  summit  of  which  occurs  a  large  trap  dyke, 
which  has  been  mistaken  for  a  vein  of  iron  ore.  This  mountain 
is  not  less  than  1700  feet  above  tlie  sea-level,  and  is  composed 
of  sienite  rocks.  The  dyke  which  cuts  tlirough  the  mountain, 
mns  N.  E.  by  E.  and  S.  W.  by  S.,  and  is  30  feet  wide.  It 
runs  across  another  hill  and  continues  its  course  towards  the 
iron  furnace,  where  it  again  makes  it  appearance.     From  the 
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summit  of  this  mountain  we  have  a  magnificent  view  of  the  Al- 
pine country  around — Ossipee,  Davis,  Bonds,  and  several  oth- 
er high  mountams  are  seen  nearly  on  a  level  with  this  peak. 

Davis'  mountain  is  composed  of  granite  rocks,  and  on  its 
sides  occurs  the  gneiss  which  alternates  with  numerous  narrow 
beds  of  granular  carbonate  of  lime.  This  limestone  by  disin- 
tegration serves  to  enrich  the  neighboring  soil,  and  if  burned, 
would  form  a  most  valuable  manure.  Arsenical  pyrites  aboimds 
in  the  granite,   occurring  m  narrow  veins. 

Bond's  mountain  is  also  composed  of  granite,  and  there  are 
fiDund  numerous  veins  of  arsenical  iron  which  has  been  frequent- 
ly mistaken  for  silver  ore.  It  is  a  mineral  of  some  value,  as  it 
is  a  rich  ore  of  arsenic,  and  may  be  used  in  the  process  for  man- 
ufacturbg  shot.  Colunmar  greenstone-trap  occurs  also  on  this 
mountain.  Hydrate  of  silicia,  a  white  mineral,  frequently  mis- 
taken  for,  and  sold  as  magnesia,  is  found  abundantly  in  the  low 
grounds  of  Newfield,  and  maybe  used  for  the  manufacture  of  fire 
brick. 

Fuller's  earth  occurs  on  Davis'  farm  in  the  South  West  part 
of  Newfield,  2  miles  from  the  S.  W,  comer  of  the  town.  This 
mineral  was  formerly  dug  for  the  supply  required  by  factories 
and  fuller's  mills,  but  it  is  now  abandoned,  owing  to  a  decline 
in  the  demand,  new  processes  in  the  art  having  taken  the 
place  of  this  earth.  It  was  formerly  sold  for  $30  per  ton, 
and  was  discovered  twenty  years  ago,  while  diggbg  for  an  im- 
aginary silver  mine. 

Limestone  suitable  for  agriculture  abounds  on  this  estate.  It 
alternates  with  strata  of  gneiss,  which  run  N.  £.  and  S.  W.  and 
dip  30°  S.  E. 

Near  Limerick  at  Fogg's  Mills  the  lime-stone  is  again  observ- 
ed and  the  dip  is  changed  to  the  S.  W.  20°.  Several  large 
trap-dykes  here  occur,  five  of  which  were  measured,  the  widest 
of  which  is  30  feet  broad,  and  the  direction  of  the  whole  series 
is  N.  65°  E. 

In  Limerick  we  examined  the  peat  bogs  on  the  estate  of  Mr 
Ebenezer  Adams,  where  a  very  remarkable  substance  is  found 
resembling  exactly  the  Cannel  coal.     It  is  found  at  the  depth 
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of  3  feet  from  the  surface  of  the  peat  bog,  amid  the  remains  of 
rotten  logs  and  beaver  sticks,  showing  that  it  belongs  to  the  re- 
cent epoch.  The  peat  is  20  feet  deep,  and  rests  upon 
white  sUicious  smd.  This  recent  coal  was  found  while  digging 
a  ditch  to  drain  a  portion  of  the  bog,  for  the  sake  of  obtaining 
peat  as  a  manure  ;.  about  a  peck  of  it  was  saved,  and  served  to 
supply  us  with  specimens.  On  examination,  I  found  that  it 
was  formed  from  the  bark  of  some  tree  allied  to  the  American 
fir,  the  structure  of  which  may  be  readily  discovered  by  pol- 
bhing  sections  of  the  coal,  so  that  they  may  be  examined  by 
the  microscope. 

It  contains  in  100  grains. 

Bitumen  72 

Carbon  21 

Ox.  Iron  4 

SiUca  1 

Ox.  Manganese  2 

100 

This  substance  is  a  true  bituminous  coal,  containing  more 
bitumen  than  is  found  in  any  other  coal  known.  I  suppose  it 
to  have  been  formed  by  the  chemical  changes  supervening  upon 
fir-balsam,  during  its  long  immersion  in  the  humid  peat. 

The  discovery  of  the  recent  formation  of  bituminous  coal  cuts 
the  gordian  knot  which  geologists  and  chemists  are  endeavor- 
ing to  unravel,  and  shows  that  the  process  is  still  going  on. 
The  difference  between  bitumen  and  resin  is  not  very  great, 
and  the  absorption  of  a  small  quantity  of  oxigen  is  all  that  is 
required  to  effect  the  change.  Other  localities  of  this  curious 
substance,  may  be  found  by  searching  the  numerous  peat  bogs  in 
other  parts  of  the  State.  The  fact  is  of  immense  Importance  in 
explaining  the  origin  of  coal,  and  the  results  of  any  advancement 
in  our  knowledge  of  this  science  cannot  fail  to  have  a  most  useful 
tendency.  Peat  is  very  valuable,  but  is  too  generally  neg- 
lected. It  may  be  made  to  serve  as  a  substitute  for  wood  or 
cotil,  and  when  properly  prepared  and  burned  it  is  a  pleasant  fuel. 
It  bums  well  in  an  ordinary  coal  grate,  and  when  the 
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chiinney  has  a  good  draught,  does  not  give  any  unpleasant 
odour  to  the  apartments.  It  may  also  be  used,  when  it  is 
abundant,  for  the  burning  of  limestone  intended  for  agricultural 
use,  and  its  ashes,  mixed  with  the  lime,  are  valuable  as  a 
manure.  Since  the  pressure  of  the  charge  might  interrupt  the 
burning  of  peat,  some  layers  of  wood  oug^t  to  be  interposed 
in  preparing  the  kiln.  Temporary  kilns  maybe  construct- 
ed of  large  size,  of  any  rough  stones  at  hand,  and  Ume 
may  be  burnt  well  enough  for  agricultural  purposes  in  three 
days.  Throughout  York  and  Oxford  counties,  there  occur 
abundant  beds  of  limestone,  and  peat  also  abounds. 

Luxuriant  artificial  meadows  are  made,  by  carting  sand  and 
clay  upon  peat  bogs,  so  as  to  cover  the  surface,  and  then  by 
treating  the  soil  with  a  few  casks  of  lime  to  the  acre,  an  ev- 
ergreen meadow  is  formed. 

Beneath  the  peat  of  Limerick  occur  valuable  beds  of  hy- 
drate of  silica,  a  substance  which  has  been  there  mistaken  and 
sold  for  magnesia.  It  may  be  used  for  fire  brick,  and  for  a 
dressing  to  soils.  It  is  full  of  vegetable  juices,  and  possesses 
fertilizing  properties  to  a  degree  not  fully  apprehended  by  far- 
mers. It  has  the  property  of  attracting  and  giving  ofif  the 
moisture  of  the  atmosphere,  and  by  this  means,  also,  serves  to 
vivify  the  vegetation  growing  upon  it. 

Bog  iron  ore  occurs  on  the  road  from  Limerick  to  Parsons- 
field,  on  the  estate  of  Mr.  John  Moore,  and  it  is  also  found 
half  a  mile  west  from  the  Seminary,  but  to  what  extent,  I  am 
vnable,  at  present,  to  decide. 

In  Parsonsfield  we  found  an  abundance  of  a  rare  variety  of 
egeran,  and  beautiful  crystals  of  yellow  garnet,  pargasite,  adu- 
laria  and  scapolite.  They  occur  in  a  granular  variety  of  lime- 
stone, which  is  scattered  in  profusion,  in  the  fields  near  Dr. 
Swett^s  house. 

In  a  stone  wall,  north  from  Stackpole's  Tavern,  we  obtained 
some  beautiful  specimens  of  these  minerals  which  are  found  in  an- 
gular boulders  of  granular  limestone.  Proceeding  North  15^ 
West,  the  number  and  size  of  the  boulders  is  said  to  increase; 
and  when  I  pointed  in  that  direction,  Mr.  Swett  remarked  that  he 
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had  found  them  along  that  line.  Hence,  it  is  probable  that  the 
parent  bed  of  limestone  lies  in  that  direction. 

At  Blazo's  Comer,  occm's  a  trap  dyke  5J  feet  wide,  running 
in  a  N.  W.  by  W.  and  S.  E.  by  E.  direction. 

At  Kezar's  falls,  near  Gibbs'  tavern,  a  vein  of  lead  and  zinc 
ore  has  been  found.  Pits  have  been  sunk  to  the  depth  of  30 
feet  for  the  purpose  of  obtaining  lead.  The  vein  is  included 
with  quartz,  in  granite  rocks.  It  runs  N.  8  or  10  ^  E.  and 
is  said  to  show  itself  near  Denmark,  2  miles  East  from  the 
comer  of  that  town.  This  locality  was  originally  discovered 
six  years  ago,  and  was  wrought  by  Gen.  Ripley  and  others.  It 
was  found  unprofitable,  and  is  now  abandoned.  The  hardness 
of  its  matrix  is  one  of  the  greatest  obstacles  to  overcome  in 
workmg  it  for  lead,  and  the  ore  not  being  more  than  two  inches 
wide,  renders  it  extremely  improbable  that  it  will  ever  be 
wrought  advantageously.  It  is  not  improbable  that  other  and 
wider  veins  will  be  discovered.  The  minerals  associated  with 
the  lead  ore  are  sulphuret  of  zinc  and  pyrites.  These  minerals 
are  of  no  value  except  m  very  large  quantities. 

Magnetic  u*on  ore  has  been  found  in  small  quantity  near  Por- 
ter on  Partridge's  Mt.  in  Brownfield.  Specimens  were  pre- 
sented me  but  I  had  not  time  to  visit  the  locality. 

From  Cornish  to  Hiram  along  the  course  of  the  Saco,  we 
have  very  picturesque  scenery,  not  unlike  the  mountainous  dis- 
tricts along  the  Connecticut  river.  Abmpt  crags  of  granite  and 
^eiss  rocks,  in  some  places,  almost  overhang  the  road;  high 
diluvial  embankments  are  also  seen,  and  the  river  neanders 
most  beautifully  amid  the  hills  and  intervales. 

The  following  sketch  presents  an  outline  of  the  Alpine  scen- 
ery viewed  in  the  N.  N.  W.  on  the  road  firom  Hiram  to  Den- 
mark. 
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View  of  the  Moontains  to  the  N.  N.  W.  fhnn  the  road  between  Hiram  and  Denmark. 

In  Denmark,  tliere  is  a  remarkable  eminence,  which  shows 
itself  in  the  rear  of  the  village,  called  Pleasant  Mt.  Its  high- 
est point  bears  N.  37*^  W.  from  Mr.  Ingalls'  house,  from 
which  it  is  about  3  miles  distant. 


f 


View  of  Pleasant  Mountain  in  Denmark,  bearing  N.  9J^  W.  8  mllea  distant. 

The  route  from  Parsonsfield  [to  Denmark,  and  from  thence 
to  Waterford,  is  very  picturesque,  and  of  an  Alpine  character, 
presenting  groups  of  mountains  rising  abruptly,  one  behind  the 
other,  in  the  distance,  while  small,  but  beautiful  lakes  are  seen 
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here  and  there  «mtd  an  amphitheatre  of  hQb.  An  artist  would 
find  ample  scope  for  his  pencil  in  sketching  this  interestmg  pan- 
orama. 

At  Waterford,  We  called  upon  Mr.  William  Coolidge  who 
shewed  us  great  hospitali^  and  guided  me  to  a  number  of  local- 
ities worthy  of  examination. 

On  Maj.  Stone's  farm,  Mr  E«  L.  Hamlin  discovered  many 
years  ago  a  curious  rock,  composed  of  phosphate  of  lime 
and  quartz.  Also  a  fine  crystal  of  richly  colored  amethyst. 
It  was  not  attached  to  rock,  and  probably  was  out  of  place, 
since  no  more  have  since  been  discovered  there.  Mr  Coolidge 
presented  me  with  a  mass  of  lepidulite  like  that  of  Paris  which 
he  found  upon  his  farm. 

Hawk  Mountain  is  composed  of  granite,  and  presents  a  lofty 
mural  escarpment,  shewing  the  appearance  of  a  slide  from  the 
cliff.  This  precipice  is  cut  across  by  a  huge  but  inaccessible 
dyke,  that  may  be  seen  from  the  road  below* 

I  obtained  specimens  of  all  the  most  remarkable  soils  on 
my  route,  and  examined  particularly  those  obtained  in  Wa- 
terford,  where  the  &rms  are  in  thriving  condition,  and  were 
clothed  with  heavy  crops  of  wheat  and  other  grain. 

Norway  is  a  pleasant  village  situated  on  a  plain  or  intervale, 
and  K  remarkable  for  the  neatness  of  its  farms.  The  soil  con- 
tains a  little  lime,  which  is  evidendy  derived  from  the  limestones 
whichskirt  the  hill-sides  around,  alternating  m  strata  with  gneiss, 
and  may  be  advantageously  burned  for  lime,  or  for  manure, 
since  the  soils  will  be  improved  by  ft-more  copious  dressing. 

In  Paris  I  found  the  same  kind  of  limestone  exceedingly  a- 
bundant  and  reposbg  upon  the  sides  of  the  hills.  It  would  be 
tedious  to  enumerate  all  the  locaUties,  since  it  is  found  in  al- 
most every  part  of  the  town. 

We  met,  by  appointment,  Mr.  £.  L.  Hamlin,  who  had  kind- 
ly offered  his  services  in  showing  us  some  of  the  most  remark- 
able localities,  discovered  by  him  during  his  residence  in  Paris. 
By  his  aid  we  were  enable^  to  make  a  more  rapid  examinadon 
of  the  beautiful  simple  minerals  that  abound  upon  Mount  Mica, 
and  have  for  many  years  been  sought  for  by  collectors  and 
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These  minerals  are  large  plates  or  crystals  of  mica  from  6  to 
10  inches  square,  beryl  of  various  shades  of  green,  limpid  and 
smoky  quartz,  black,  green,  blue  and  red  tourmaline,  rose  quartz, 
felspar,  garnets,  &c.  Specimens  of  all  the  mmerals  found  at 
tliis  place,  were  collected,  and  are  now  deposited  in  the  State 
Cabinet. 

We  remained  three  days  at  Paris,  collecting  these  rich  and 
rare  minerals,  which  operations  having  been  placed  under  the 
superintendence  of  the  Assistant  Geologist,  I  was  left  at  liber- 
ty to  make  further  researches  in  the  vicinity.  Accompanied  by 
Mr.  Hamlin  and  a  number  of  enterprismg  gentlemen  of  Paris, 
we  made  an  excursion  to  Streaked  mountain,  for  the  purpose  of 
examining  its  geology,  and  in  order  to  measure  the  altitude  of 
the  mountain,  by  means  of  the  barometer.  On  the  26th  Aug.  at 
Paris  hill,  on  a  level  with  the  court-honse,  the  barometer  stood 
1  P.  M.  29.418  T=69°.  Ascending  to  the  base  of  the  moun- 
tain, we  found,  at  Mr.  Alonzo  King's,  2^  P.  M.,  that  the  bar- 
ometer stood  at  29.150  T=69^  On  the  summit  of  the  moun- 
tain it  stood  3  P.  M.  at  28.378  T=63«.  Calculating  the 
lieight  of  our  second  station  from  our  first,  we  have  82.1  feet 
for  its  altitude  above  the  first  station.  Then  calculating  from 
that  pomt  to  the  summit  of  Streaked  mountain,  we  have  843.2 
feet,  which,  added  together,  make  925.3  feet  for  the  height  of 
the  mountain  above  Paris  Hill.  If  now  we  calculate  directly 
from  the  first  station  to  the  top  of  the  mountain,  we  shall  obtain 
925.4  feet  for  its  height,  which  differs  from  our  former  results 
but  1^5  of  a  foot.  By  these  operations  we  are  enabled  to  prove  the 
correctness  of  the  measurements.  Calculated  from  Portland  har- 
bor, and  we  find  that  Streaked  mountain  is  1756  feet  above 
liigh-water  mark,'  and  Paris  hill  is  831  feet  above  the  sea  level. 
After  making  these  measurements,  I  took  the  bearings  of  sev- 
eral points  which  may  be  seen  from  the  mountain. 

Pleasant  Mountain  in  Denmark,  North  Peak  bears  S.  65^  W. 
Southern  Peak,  S.  60^W.  Central  Peak,  S.  64*^  W. 

Kearsarge  Mountain  presents  a  sharp,  well  defined  peak, 
which  bears  S.  82^  W. 

Speckled  Mountain,  a  rough  and  barren  mass  of  granite,  near 
Peru,  bears  N.  60^  W.  Digitized  by  Google 
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Paris  church,  N.  68*=^  E. 

Centre  of  Norway  village,  S.  77^  W. 

Hebron  Peak,  S.  SO^'  E. 

Singepole  Hill,  8.  64^  W. 

Norway  Pond  is  2^15  below  the  horizontalline  from  this 
mountain. 

Streaked  mountain  is  an  important  landmark  for  the  country 
around,  owing  to  its  commanding  situation.  From  its  summit  a 
most  interesting  panoramic  view  maybe  seen  of  the  towns,  lakes, 
and  mountains  around,  and  it  has  justly  become  a  place  of  resort 
on  account  of  its  picturesque  scenery.  The  mountain  is  com- 
posed of  a  coarse  variety  of  granite,  which  has  burst  through  the 
surrounding  gneiss  rocks  that  recline  upon  its  sides,  and  form  a 
large  proportion  of  its  mass.  The  granite  appears  in  huge  veins, 
which  generally  run  E.  N.  E.  and  W.  S-  W.  "^he  gneiss  al- 
ternates with  granular  limestone,  suitable  for  agricultural  purposes. 
The  granite  veins  are  rich  in  large  and  beautiful  crystals  of  beryl, 
black  tourmaline,  and  large  plates  of  mica;  common  garnets 
also  abound.  Quartz  crystals  line  cavities  in  the  rock,  but  they 
are  generally  too  small  to  be  of  interest  to  the  mineralogist. 

It  will  be  observed  by  the  geologist  who  may  visit  thip  moun- 
tain, that  the  strata  of  gneiss  have  evidently  been  forced  up  by 
a  sudden  and  violent  eruption  of  the  granite;  for  not  only  are 
strata  turned  up  and  contorted,  but  fragments  of  gneiss  have 
been  torn  off  by  the  intruding  rock,  and  are  seen  imbedded 
in  its  mass.  The  strata  also  recline  upon  the  granite,  through 
which  passes  the  anticlinical  axis  of  the  strata.  It  is  difficult 
where  the  rocks  are  so  distorted  to  take  the  exact  line  of  bear- 
ing, but  we  here  estimate  the  direction  of  the  gneiss  to  be  S. 
36*^  E.  and  N.36^  W.  When  we  had  made  our  collections  of 
specimens  of  the  rocks  and  minerals  we  descended  and  return" 
ed  to  Paris,  where  we  had  left  our  assistantsat  work,  collecting 
the  minerals  of  Mount  Mica. 

We  visited  the  town  of  Greenwood,  and  near  that  town  upon 
the  estate  of  Dea.  Porter,  I  obtained  some  specimens  of  bog 
iron  ore.  It  does  not  occur  there  m  sufficient  quantity  to  sup- 
ply a  iumace. 
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There  is  a  remarkable  vein  of  plumbago,  or  graphite,  near 
this  place,  included  in  a  rein  of  granite,  which  intersects  the 
gneiss,  and  runs  E.  N.  £.  and  W.  S.  W.  The  plumba- 
go is  of  fine  quality,  and  suitable  for  drawing  pencils,  but  it 
occurs  in  a  very  hard  rock,  and  in  comparatively  small  quan- 
tity. We  obtained  some  specimens  3  inches  long,  by  2  inch- 
es thick,  but  they  are  difficult  to  procure.  This  mmeral  occurs 
in  several  other  places  around,  and  there  may  be  some  locali- 
ties worth  working,  the  mineral  being  of  good  quality. 

It  is  a  curious  geological  fact,  that  plumbi^o,  generally  be- 
lieved to  be  of  vegetable  origin,  should  occur  in  such  a  situa- 
tion as  I  have  described.  It  may,  however,  have  been  deriv- 
ed from  the  stratified  rocks  of  sedementary  deposit,  which  may 
have  been  converted  into  gneiss.  This  question  is  not  yet,  how- 
ever, fairly  settled,  and  is  open  for  discussion  and  more  exten- 
ded research. 

The  locality  above  referred  to,  is  in  the  town  of  Oreenwood. 
near  its  South  Eastern  corner,  and  occcurs  on  the  hill  almost 
overhanging  the  road. 

Mica  slate  here  rests  upon  gneiss,  and  is  too  much  contorted 
fbr  use  ^s  flagging- stones.  It  runs  generally  N.  £.  and  S.  W* 
and  dips  to  the  N.  W.  irregularly. 

One  mile  South  from  Mr.  Abiathar  TuelPs  bouse,  we  ex- 
amined a  locality,  where  black  oxide  of  manganese  is  found  in 
beds,  just  below  the  surface  of  the  soil.  It  is  about  16  inches 
deep,  and  is  found  in  small  heaps,  separated  from  each 
other,  and  resting  upon  a  fine  white  siliceous  earth.  The 
manganese  is  of  good  quality,  and  occurs  in  nodules,  var]ring  m 
size,  from  that  of  a  pea,  to  an  inch  or  more  in  diameter. 
These  nodules  are  cemented  together  in  solid  masses,  but  are 
easily  separated  by  pressure  with  the  hand.  It  is  evidently  an 
alluvial  deposit,  and  arises  from  the  decomposition  of  the  man- 
ganesian  mica-slate  forming  the  hills  around.  Black  oxide  of  man- 
ganese is  used  for  various  chemtcal  purposes,  and  suppUes  us 
with  chlorine  for  the  manufacture  of  bleaching  powder,  or  chlo- 
ride of  lime.  It  is  also  used  for  the  preparation  of  oxigen  gas, 
and  for  the  destruction  of  vegetable  matters  in  melted  gjasa. 
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It  b  dso  ettiployed  m  giving  a  rich  ametbystiiie  color  to  pastO 
iMfnaments  in  imitations  of  that  gem,  and  for  stainmg  glass  of  the 
same  purple  hue  ;  and  in  pottery  it  is  used  hoth  as  a  coloriiig 
matter  and  enamel.  It  is  probable  that  larger  quantities  majr 
be  found)  for  we  obtained  nearly  a  peck  measire  of  it  in  a  few 
minutes.  It  is  occasionally  used  for  pamt,  and  resembles 
burnt  umber  in  color. 

On  the  road  to  Washburn's  Mills,  limestone  is  found  on  the 
road  side,  in  beds  alternating  with  gneiss.  A  mmeral  spring 
occurs  in  Paris,  which  is  resorted  to  by  invalids  on  account  of  its 
tonic  properties.  It  contains  a  little  carbonate  of  Iron,  and 
carbonate  of  manganese,  the  latter  substance  being  deposited 
in  the  state  of  a  fine  red  sediment.  The  water  evidendy 
extracts  its  mineral  ingredients  frcxm  the  rocks  through  which 
it  percolates. 

Having  obtamed  a  full  supply  of  the  interesting  mmerab  of 
this  vicinity,  we  set  out  for  Buckfield.  In  thb  town  occur 
numerous  veins  and  beds  of  granite.  We  examined  those  upoa 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe.  On  the  former 
estate,  there  are  numerous  nanrow  veins  varying  in  width  firom 
one  to  m  mches,  and  a  vast  number  of  detached  angular  blocks 
of  granite  occur  penetrated  by  them.  Large  crystals  of  daric 
reddish  Inrown  garnet  are  also  abundantly  scattered  throu^  the 
granite,  but  it  is  yet  uncertain  whether  any  workable  vema 
of  iron'  ore  occur  on  this  farm,  although  we  are  of  opmion  that 
a  ccmaiderable  supply  may  be  furnished  from  this  localiQr) 
should  iron  works  be  put  up  in  that  vicinity. 

On  the  Lowe  farm,  we  examined  an  important  bed  of  thb 
ore,  which  was  formerly  opened,  and  being  mistaken  for  a 
vein,  was  cut  through  and  was  supposed  to  have  run  out.  Thia 
however,  is  not  the  case — but  it  is  evident  from  our  ex-' 
aminations,  that  it  is  a  bed  or  sheet,  dipping  to  the  North 
East  25^.  I  measured  its  extent,  and  found  that  where 
it  is  visible,  it  extends  to  the  width  of  forty-eight  feet  by 
thirty-six  feet  in  length.  Its  average  thickness  is  one  foot, 
but  in  some  places  it  measures  nineteen  inches.  Allowing  the 
bed  to  be  but  one  foot  thick,  we  have  abeady  exposed  48XS6e» 
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1728  cubic  feet  of  ore,  which  will  weigh  almost  200  lbs  to  the 
cubic  foot,  and  yielding  60  per  cent  of  iron,  will  give  207,360 
pounds  of  Iron  within  the  limits  measured.  Since  it  may  be 
easily  wrought  in  a  bloomery  furnace,  costing  but  a  small  amount, 
it  is  worthy  of  being  manufactured.  On  opening  this  mine 
more  extensively,  should  it  be  found  to  continue  for  a  con- 
siderable distance,  a  blast  furnace  of  a  more  extensive  and 
costly  kind  might  be  erected.  I  would  also  remark  that  this 
ore  is  accompanied  by  an  immense  number  of  large  garnets  of 
a  brown  color  exactly  like  those  in  the  Sweden  iron  mines, 
which  melted,  with  the  ore,  serve  to  render  it  more  fusi- 
ble. It  may  be  easily  mined,  since  it  is  naturally  divided  into 
irregular  rhomboidal  blocks,  that  can  be  turned  up  by  the 
crow  bar  and  pick.  Charcoal,  it  is  estimated,  will  cost  $6  per 
100  bushels,  on  the  spot.  Limestone  suitable  for  a  flux  occurs 
abundantly  in  the  vicinity.  Should  this  mine  be  wrought,  it 
will  be  advantageous,  in  case  the  blast  furnace  is  employed, 
to  add  bog  ore  to  the  charge,  since  the  ore  is  extremely  heavy, 
and  is  liable  to  overload  the  furnace. 

The  little  stream  producing  the  cascade  called  basin  falls,  two 
miles  west  from  the  village,  is  a  favorite  place  of  resort  for 
the  inhabitants,  on  account  of  its  picturesque  beauty,  and  the 
grateful  coobess  of  the  air,  under  the  shade  of  overhanging 
rocks  and  forest  trees.  This  stream  rushes  over  rough  and 
craggy  masses  of  gneiss  and  granite,  and  faUs  into  a  little  clear 
basin  of  water,  in  a  hollow  of  the  rocks,  and  from  this  circum- 
stance, the  cascade  receives  its  name.  The  gneiss  is  charged 
with  pyrites,  and  by  the  action  of  the  spray  from  the  falls,  its 
surface  is  kept  moist,  and  a  rapid  decomposition  takes  place. 
The  sulphur  of  the  pyrites  oxidizes,  and  becomes  converted 
into  sulphuric  acid,  and  this  acid  attacks  the  felspar  of  the 
gneiss,  appropriates  to  itself  its  alumina  and  potash,  forming 
sulphate  of  alumina  and  potash  or  common  alum.  This  sub- 
stance encrusts  the  rocks  in  considerable  quantities,  above  the 
ialls,  where  they  overlay  the  cascade.  Sulphate  of  molybdena 
also  occur  in  the  gneiss  in  small  scales.  During  our  stay  at 
Buckfieldy  we  were  kmdly  assisted  m  our  labors  by  Mr.  Parris 
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of  that  town,  who  devoted  his  time  to  our  labors,  and  engaged 
actively  in  the  work.     I  beg  leave  here  to  tender  him  our , 
thanks. 

Leaving  Buckfield,  we  travelled  toward  Turner,  examining 
the  rocks,  minerals,  soils,  and  the  elevation  of  the  country  as  we 
proceeded.  Near  the  Androscggm  river,  one  mile  South  from 
the  bridge,  occurs  an  extensive  bed  of  excellent  potters  clay, 
extremely  fine  and  tenacious.  It  belongs  to  the  fresh  water 
tertiary  deposit,  is  regularly  stratified,  and  dipping  gently  to  the 
N.  N.  £«  It  breaks  naturally,  as  it  dries  into  prismatic  masses 
of  a  rhomboidal  form.  Thb  clay  is  valuable  for  the  manu- 
facture of  brown  pottery,  and  its  extent  is  such  as  to  furnish  a 
never  failing  supply. 

On  the  road  to  Readfield,  we  examined  near  the  comer  of 
Winthrop,  the  direction  of  the  gneiss,  which  runs  N.  E.  and  S. 
W.  and  dip  N.  W.  45®.  Diluvial  grooves  may  there  be  seen 
on  the  surface  of  the  rocks  in  place,  running  nearly  North 
and  South  across  the  edges  of  the  strata,  forming  with  them  im 
angle  of  70®. 

Limestone  occurs  upon  the  estate  of  Mr.  Isaac  Bolls  in 
Winthrop,  and  is  similar  to  that  found  in  Norway,  and  may  be 
made  useful  in  agriculture,  as  a  top  dressing.  The  stnto 
alternate  with  gneiss,  and  run  N.  £,  and  S.  W.  and  dip  80® 
N.  W. 

Proceeding  through  Wmthrop,  I  had  occasion  to  examine 
the  mica  slate-rocks,  which  run  N.  47®  £.  and  dipping  N.  W. 
85^.  Their  surface  is  marked  by  obscure  diluvial  furrows, 
which  run  N.  6®  E. 

One  mile  North  from  the  town,  near  the  pond,  good  mica- 
slate  is  found  suitable  for  flagging  stones.  It  contains  a  few 
crystals  of  brown  staurotide,  scattered  through  its  mass.  On 
the  road  side,  there  are  several  slabs  of  this  rock,  which  have 
been  split  out  quite  true,  so  that  they  will  answer  for  side- 
walks. 

On  arrivbg  at  Augusta,  we  deposited  our  load  of  specimens, 
and  visited  the  granite  quarries  of  Hallowell.  Limestone  of 
good  quality  for  sericulture  has  been  lately  discovered  in  thia 
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town,  on  the  estate  of  Mr.  Levi  Morgan,  and  on  the  road  side. 
It  runs  across  tbe  country  in  a  N.  E.  and  8.  W.  direction,  and 
is  contained  in  strata  of  gniess.  It  may  be  advantageously 
burned  for  agricultural  i»e. 

HALLO  WELL  ORANITB  qVARBIES. 

Numerous  quonries  of' granite-gneiss  are  wrought  in  this  town, 
and  large  shipments  of  it  are  annually  made  to  New  York  and 
other  cities. 

It  is  composed  of  white  felspar,  silvery-grey  mica  and  a 
iilde  quartz— •the  felspar  beii^  the  predominating  mgredient. 
Its  color  is  greyish  white,  and  when  smoodi-hammered,  it  ap- 
pears at  a  distance  like  white  marble.  The  mica  is  generally 
arranged  in  such  a  manner  as  to  cause  tbe  stone  to  split  easily 
into  the  forms  desired,  and  it  is  very  easily  wrought  by  the 
quarrymen  and  sculptors. 

Having  made  but  a  cursory  examination  of  this  stone,  on  a 
f(Mrmer  occasion,  I  was  desirous  of  making  more  extended 
enquiries,  and  was  conducted  to  the  quarries  now  wrought,  by 
Mr.  Otis  of  Hallowell,  and  Col.  Redh^onof  Augusta.  Hie 
former  gentleman  is  the  director  of  tbe  Hallowell  Granite 
Company,  and  die  latter  owns  extensive  quarries  which  were 
in  active  operation  when  we  visited  diem.  Col.  Redington's 
quarry  occupies  an  area  of  about  6  acres,  and  the  opening  at 
present,  is  154  feet  square  and  presents  an  admirable  view  of 
the  stone,  which  may  be  seen  in  regular  sheets  from  2  to  7  feet 
in  thickness.  Blocks  of  granite  have  been  split  off  from  the 
ledge,  which  contain  1200  cubic  feet,  and  weighing  more  than 
100  tons— *end  masses  can  be  obtained  of  much  lai^er  dimen- 
sions.  I  measuored  one  which  can  be  detached  or  entire,  that 
WIS  130  feet  long  by  4}  feet  thick.  Tbe  largest  blocks  that 
have  been  obtained  for  columns  weighed  from  16  to  18  tons, 
and  were  dressed  and  sent  to  New  York. 

A  large  contract  has  been  made  with  Col.  Redington  for  the 
supply  of  fine  hammered  stone,  used  in  building  the  Hall  of 
Jostice  in  the  city  of  New  York,  and  some  of  the  work  execu- 
ted on  thb  granhe  is  equal  m  beauty  to  any  sculpture  on  mar- 
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Ue.  The  architraves  that  were  6iiiahiiig  at  the  quany,  are 
mi^nificeDt  specimeiis  of  granite  seulptured  omamental  work  in 
the  Egyptian  style.  These  stones  are  a  Iktle  more  than  1$ 
feet  long,  3  feet  11  inches  wide,  and  3  feet  thick.  On  the 
front,  are  sculptured  in  relief^  the  symbols  of  the  winged  globe 
and  serpents.  This  operation  requires  inunense  labor,  since 
the  face  of  the  stone  is  cut  away  in  order  to  present  the  figures 
in  relief.  The  work  is  effected  by  Hallowell  stone-cutters, 
men  who  have  become  adepts  in  the  art.  Each  of  the  archi- 
traves cost  no  less  than  $317 — $150  being  expended  in  the 
sculpture.  The  window-cqis  of  the  same  stone  cost  about 
$300  each  when  finished. 

Ordinary  ashler  stones  are  furnished  finely  dressed  for  36 
or  28  cents,  at  Hallowell,  and  from  33  to  35  cents  per  super- 
ficial foot,  in  New  York.  The  large  blocks  for  oohunns  sell 
for  90  cents  per  cubic  foot  on  the  wharf  at  HaBowell. 

The  expense  of  transportmg  the  stone  from  the  quarry,  to 
the  wharf,  is  50  cents  per  ton,  of  14  cubic  feet,  and  shipment 
to  New  York  costs  $3  per  ton. 

This  stone  is  certainly  a  very  beautiful  material  for  architec- 
ture, and  admits  of  more  omamental  work  than  the  coarser 
kinds  of  granite  and  sienite,  and  the  effects  of  li^t  uid  shade  are 
also  seen  to  greater  advantage.  It  is,  however,  more  likely  to 
become  soiled  when  used  in  large  cities  for  door-posts  and 
basements. 

The  remarks  which  I  have  made  respecting  this  locality,  i^ 
ply  also  to  the  quarries  wrought  by  the  Hdlowell  granite  com- 
pany, excepting  that  the  dimensions  of  the  stone  obtained  at 
their  openings  have  not  been  so  large. 

It  is,  however,  admirably  wrot^ht  for  asUer  stones  ;  the 
opening,  which  is  500  by  400  feet  in  diameter,  having  been 
made  in  such  a  manner  as  to  allow  a  great  many  different  lay- 
ers of  the  rock  to  be  wrought  at  the  same  time,  so  that  an  im- 
mediate selection  may  be  made  of  various  dimensions  required. 
There  are  no  less  than  36  different  sheets  of  granite  thus  ex- 
posed, and  the  embankments,  or  steps  of  stone,  are  left  in  such 
a  manner,  that  the  quarry  presents  a  perfect  modd  (^  an  an- 
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cient  Roman  amphitheatre.  Indeed,  so  nearly  does  it  resem- 
ble the  ruins  of  one  of  those  buildmgs  at  Verona,  that  a  person 
standing  in  its  arena  would  almost  imagine  himself  amid  the 
works  of  the  ancient  Romans. 

The  different  sheets  of  stone  measure  from  8  inches  to  4 
feet  in  thickness,  and  the  perpendicular  depth  of  the  quany  is 
about  20  feet.  It  is  now  ten  years  since  quarrying  was  com- 
menced here,  and  no  less  than  $500,000  worth  of  granite  has 
been  sold.  The  capital  stock  of  the  company  is  $50,000,  and 
is  owned  in  Maine.  No  less  than  $13,400  clear  profit  was 
made  at  this  quarry  during  the  year  1836. 

The  land  belonging  to  this  company,  at  this  place,  is  175 
acres,  and  about  20  acres  of  its  area  is  composed  of  workable 
granite. 

This  statistical  information  was  obtained  from  Mr.  Otis,  and 
is  entitled  to  our  fullest  confidence.  The  immense  value  of 
these  localities  may  be  at  once  perceived  on  calculating  the 
proceeds  from  the  sales  effected-*-the  vast  amount  of  labor  em- 
ployed, and  the  value  of  the  carrying  trade.  It  would  require 
an  essay  upon  political  economy  to  trace  the  various  beneficial 
results  which  flow  from  this  species  of  industry,  and  it  could 
be  easily  proved,  that  each  and  every  citizen  of  the  State  pos- 
sesses either  a  direct  or  an  indirect  interest  in  the  wealth  thus 
produced. 

I  examined  also  many  other  quarries  in  this  vicinity,  but 
since  few  of  them  are  now  wrought,  it  will  be  unnecessary  for 
me  to  describe  them  here.  Some  of  the  stone  contains  a  little 
iron  pyrites,  and  since  it  shows  a  brown  stain  on  its  white  sur- 
face, it  should  most  sedulously  be  avoided.  Indeed,  every 
stone  put  into  the  front  of  an  elegant  building,  ought  to  be  most 
carefully  inspected,  in  order  to  detect  this  troublesome  mmer- 
al,  and  if  it  is  found,  the  stone  should  be  put  aside,  and  used 
for  some  other  part  of  the  building,  where  it  will  not  be  seen. 
By  such  care,  we  shall  avoid  those  discolored  appearances, 
which  mar  the  beauty  of  our  public  edifices. 

It  may  be  observed,  that  the  surface  of  the  granite,  at  the 
last  mentioned  quarry,  presents,  where  it  has  been  uncovered 
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of  its  soil,  a  polbhed  water-wom  surfacet  and  on  examination, 
distinct  diluvial  scratches  may  be  observed  upon  it^  running  un- 
iformly N.  10^  W.  It  is  interesting  to  observe  these  mark- 
ings upon  the  surface  of  such  a  hard  kind  of  rock,  and  to  find, 
that  their  direction  comcides  nearly  with  those  formerly  de« 
scribed.  It  will  also  be  noticed  by  the  geologist,  that  boulders 
and  masses  of  mica-slate  containmg  staurodde  crystals  occur 
abundantly  in  the  soil,  while  that  rock  is  not  found  there  in  place 
but  does  occur  to  the  North  West,  in  the  town  of  Readfield. 
The  diluvial  soil  resting  upon  the  granite,  at  the  quarry,  varies  in 
depth  from  3  to  10  feet,  and  is  made  up  of  granite  and  mica- 
slate  boulders. 

It  will  be  noticed,  also,  that  the  granite  at  the  Hallowell  quar- 
ries shows  many  long  fissures  or  cracks,  and  these  cracks  have 
an  uniform  direction  from  N.  70^  E.  to  S.  70**  W.  They 
were  probably  effected  by  an  earthquake,  and  elevation,  which 
broke  the  rocks  asunder  in  the  line  of  its  direction.  At  what 
time  this  took  place,  we  are  unable  to  ascertain,  but  it  was  ev- 
idently since  the  consolidation  of  the  rock.  It  is  not  improba- 
ble that  lines  of  fracture  throughout  the  granite,  and  other  rocks 
in  the  State,  may  be  found  to  coincide  with  the  above  mention- 
ed direction,  and  we  may  yet  be  enabled  to  fix  the  epoch  when 
it  took  place,  by  learnmg  what  rocks  were  broken  by  it,  since 
we  can  demonstrate  their  relative  age. 

In  Gardiner,  there  is  a  deposit  of  tertiary  clay,  filled  with 
remains  of  marme  shells.  This  deposit  occurs  near  the  house 
of  Mr.  Allen,  forming  a  steep  clifi*,  elevated  50  feet  above  the 
level  of  the  river,  Mrs.  Allen  has  made  a  collection  of  the 
various  fossils  which  occur  buried  there. 

During  the  last  spring,  while  giving  a  short  course  of  lectures 
in  this  town,  I  had  occasion  to  examine  tins  locality,  and  ob- 
tuned  a  great  number  of  perfect  shelb,  such  as  the  sanguinolar- 
ia,  mya,  venus,  mactra,  saxicava,  astarte  castanea,  balani  and 
nucula.  All  these  shells  are  of  marine  origin,  and  were  evi« 
dently  the  inhabitants  of  the  clay  when  it  was  covered  with  the 
waters  of  the  sea.  The  whole  mass  is  now  60  or  70  feet 
above  its  level,  and  has  doubtless  been  elevated  by  subterranean 
power  to  its  present  situation.  .^^.^^^  ,^  Google 
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This  deposit  belongs  to  two  distinct  epochs,  called  the  plio^ 
cene  aod  the  newer  pliocene. 

It  is  remarkable,  that  the  substance  of  the  shells  decomposes 
more  rapidly  than  the  animal  matter,  forming  their  epidermis, 
or  outer  skin;  hence  we  find  this  matter  remabing  with  a  most 
perfect  impression  of  the  shell,  while  the  calcareous  substance 
has  disappeared  or  is  reduced  to  fine  powder.  The  clay  itself 
has  the  odor  of  marsh  mud,  and  traces  of  the  decomposed  sear 
weeds  are  easily  detected,  while  the  clay  is  black  from  the 
quantity  of  decomposed  marine  vegetable  matter  which  it  con- 
tabs. 

This  tertiary  deposit  is  identical  with  that  of  Bangor,  and 
with  that  in  Portland  and  Westbrook,  which  I  shall  presently 
notice.  It  probably  extends  along  the  banks  of  the  river,  from 
Augusta  to  Gardiner,  and  from  thence  to  the  mouth  of  the  riv- 
er, with  interruptions  here  and  there.  It  never  attams  an  ele- 
vation of  more  than  100  feet  above  the  sea-level. 

The  rocks  in  this  place  are  principally  gneiss,  charged  with 
so  large  a  proportion  of  sulphuret  of  iron,  as  to  decompose 
with  great  rapidity.  On  Iron  Mine  Hill,  the  strata  run  N.  E. 
and  S.  W.  and  dip  N.  W.  70  or  80°.  The  rocks  there  may 
be  seen  crumblmg  into  powder  with  great  rapidity,  so  that  the 
sur&ce  of  the  earth  is  covered  with  their  detritus.  The  soil  is 
in  consequence,  generally  barren  around,  since  sulphate  of 
iron  is  destructive  to  vegetation. 

By  treating  this  soil  with  lime,  it  may  be  improved  so  as  to 
become  extremely  fertile,  for  not  only  will  the  sulphate  of 
iron  be  decomposed  and  rendered  inert,  but  the  lime  combi- 
ning with  its  sulphuric  acid,  will  form  an  abundance  of  gypsum 
or  plaster  of  Paris,  a  valuable  manure. 

On  the  right  hand  side  of  the  road,  going  to  Portland,  in  the 
town  of  Richmond,  we  i^ain  observed  diluvial  marks  running 
in  a  N.  and  S.  direction. 

In  Bowdoinham,  granite  rocks  abound,  and  they  include  an 
abundance  of  rich  and  beautiful  crystals  of  beryl  and  garnet. — 
The  fine  transparent  sea-green  crystals  are  found  in  a  vein  of 
greasy  quartz,  hrtit  is  now  difficult  to  obtain  good  specimens. 
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since  thej  have  been  mostly  extracted  by  mineralogists  and 
collectors.  Being  disappointed  on  a  former  visit  to  this  place 
in  1827,  I  thought  that  when  the  rocks  had  decomposed,  we 
might  find  the  beryls  in  the  soil,  and  by  digging  into  the  earth, 
Mr.  Alger  and  myself,  aided  by  a  laborer,  succeeded  in  obtain- 
ing in  a  few  hours  no  less  dian  two  bushels  of  crystals.  I  have 
not  yet  had  time  to  make  any  further  explorations,  but  doubt 
not  that  there  still  are  an  abundance  of  beautiful  specimens  in 
thb  town: 

Very  large  crystals  of  beryl  have  recently  been  found  in  the 
town  of  Albany,  between  Bethel  and  Waterford.  I  have  not 
yet  visited  the  place,  but  have  seen  a  specimen  of  large  size, 
which  was  sent  to  Professor  Cleaveland,  in  Bowdoin  Col- 
lege. 

Brunswick  and  its  vicinity  have  been  most  faithfully  searched 
for  minerals  by  Profr.  Cleaveland  and  his  pupils  and  a  great 
variety  of  interesting  specimens  have  been  found.  The  rocks 
of  that  town  are  chiefly  gneiss,  cut  through  by  an  infinity  of 
large  veins  of  coarse  granite  containing  large  masses  of  fel- 
spar, admirably  adapted  for  porcelain  making.  The  general  di- 
rection of  these  veins  coincides  with  those  formerly  noted. 
The  faDs  of  the  Androscoggin  rush  over  rough,  craggy  masses,. 
of  these  rocks.  Specimens  of  this  felspar  have  been  wrought 
into  beautiful  mineral  teeth  by  the  Boston  dentists,  who  prefer 
it  to  any  other  for  their  purposes,  since  it  melts  easily,  and  is 
free  from  oxide  of  iron.  Fine  poppy-red  garnets  abound  in 
this  rock  near  the  falls,  but  they  are  seldom  large  and  perfect 
enough  for  jewelry.  Sulphuret  and  the  oxide  of  molybdena 
occur  below  the  bridge,  close  to  the  water's  edge,  and  can  be 
obtained  only  when  the  river  is  low. 

A  beautiful  variety  of  green  mica  slate,  filled  with  crystals  of 
iron  pyrites,  was  discovered  in  Brunswick,  by  Prof  Cleaveland 
many  years  ago,  and  elegant  specimens  of  it  may  be  seen  in  al- 
most every  cabinet  in  the  country.  Large  and  valuable  beds 
of  pure  crystalline  white  limestone,  suitable  either  for  marble  or 
fiM*  lime,  occur  in  the.  S.  E.  part  of  Brunswick,  near  the  coast 
on  the  estate  of  Mr.  Jordan.     The  dimensions  of  these  beds 
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were  given  in  my  Report  for  the  past  year,  to  ^rfrich  I  b^  to 
refer  for  their  description. 

TEETIART  FORUATIOK  OF  POETLAHD. 

While  digging  the  space  for  a  cistern  in  King  street,  in  Port- 
land, a  great  number  of  marine  shells  were  thrown  out,  some 
of  which  were  preserved  by  Mr.  Gordon,  and  submitted  to  my 
examination.  They  belong  to  the  tertiary  deposit,  and  are 
similar  to  those  which  I  have  formerly  noticed,  and  are  found 
50  feet  above  the  level  of  high-water  mark.  The  shells  are  the 
nucula,  mya,  saxicava,  &c.  which  are  found  in  regular  beds  of 
clay,  and  were  evidently  in  their  natural  positions,  just  where 
they  had  lived  and  died — the  whole  mass  having  been  since  ele- 
vated 50  feet  above  the  sea. 

SLIDE  OF   THE    PRESUMP8C0T,  WESTBEOOK. 

This  locality  is  one  of  interest,  on  account  of  the  vast  num- 
ber of  fossil  sheUs  which  are  exposed  to  view  on  the  surface 
of  the  clay,  they  being  washed  out  abundantly  by  every  fall  of 
rain. 

This  slide  is  said  to  have  taken  place  during  the  night  in  the 
month  of  May,  1831 .  The  season  is  said  to  have  been  uncom- 
monly wet,  and  the  clay  probably  loosened  by  the  frosts  of 
winter,  was  rendered  slippery,  so  that  when  its  hold  was  broken 
it  glided  forward  into  the  river.  The  waters  of  this  stream 
were  stopped  in  their  course,  and  so  dammed  up  as  to  overflow 
their  banks  and  alter  the  channel  to  the  South  Eastward.  This 
place  is  worthy  the  attention  of  the  curious. 

On  examination,  we  find  no  less  than  12  diflTerent  winrows  or 
long  masses  of  clay,  which  have  been  precipitated  forward,  and 
the  stumps  of  trees  remming,  all  point  toward  the  river.  One 
of  the  trees  on  the  border  of  the  stream,  stands  inclined  at  an 
angle  of  40°  from  the  perpendicular,  and  towards  the  stream. 
The  space  left  by  this  slide,  is  120  yards  in  diameter,  and  the 
clay-banks  exposed,  are  elevated  30  feet  from  the  river.  The 
lower  bed  of  clay  was  of  a  dark  blue,  and  very  tenacious  and 
plastic,  while  tlie  upper  beds  are  more  sandy,  and  of  a  light 
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grejr  co(or.  Throughout  the  whole  mass  of  the  ohjy  we  find 
aa  abundance  of  perfect  marine  shells  frequently  preserving  the 
epidermis  unaltered.  Some  of  them  are  petrified,  but  more 
frequently  they  are  unaltered.  Among  the  shells  obtained,  are 
the  following: — ^nucula  portlandica,  and  new  species  of  the 
same  genus  not  yet  described,  two  species  of  the  mactra,  mya 
dehbcens,  saxicaira,  sanguinolaria,  balani,  and  occasionally  the 
remains  of  crabs  and  other  Crustacea.  The  various  shells 
found  at  this  slide  are  evidently  of  marine  origin,  and  now 
wiB  find  them  ft  an  elevation  of  from  65  to  70  feet  above  the 
sea.  It  will  be  remarked  that  this  elevation  coincides  nearly 
with  the  height  of  the  tertiary  deposits  of  Portland  and  Gard- 
iner, and  with  the  lower  tertiarv  clay  of  Bangor. 

At  the  brick-yard,  near  Pride's  bridge,  we  found  perfect 
casts  of  the  natica  and  mytilus.  This  deposit  is  elevated  about 
60  feet  above  the  sea,  and  belongs  to  the  same  formation  as  the 
clay  at  the  Slide. 

Before  closing  our  remarks  on  the  tertiary  formation  in 
Maine,  let  us  observe,  that  the  general  hei^t  which  these  de- 
posits attain,  is  about  70  or  80  feet,  and  since  no  such  deposits 
occur  at  greater  altitude  than  100  feet,  it  is  evident  that  the  an- 
cient tertiary  sea  covered  the  land  only  to  that«depth,  and  con- 
sequently a  large  portion  of  the  State,  now  above  its  surface, 
must  formerly  have  been  submerged  beneath  the  waters  of  the 
ocean,  while  the  various  prominences  rising  to  a  greater  height 
than  I  have  mentioned,  must  have  stood  like  islands  in  the 
midst  of  the  waves.  A  small  portion  of  the  land  on  which  the 
cities  of  Portland  and  Bangor,  are  built,  as  well  as  a  part  of 
the  land  at  Gardmer,  Hallowell  and  Augusta,  remained  above 
the  surface  of  the  ancient  ocean.  These  observations  have  not 
only  a  scientific  interest,  but  a  practical  result,  for  the  common 
brick-clays,  being  of  this  formation,  generally  he  below  the  al- 
titude of  100  feet  from  the  sea-level,  and  the  higher  land  is 
destitute  of  such  deposits.  The  plastic  clay  of  Turner  is  of 
freahwater  formation,  and  there  occur  also  diluvial  clays,  but 
npt  abundantly.  Keoce  in  the  elevated  table  lands  of  the 
State,  we  find  that  cky,  suitable  for  brick,  is  comjparatively 
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The  influence  of  the  ancient  sea,  in  the  formation  of  soils,  is 
not  to  be  overlooked,  for  some  of  the  richest  calcareous  marls 
are  tertiary  deposits.  The  water  percolating  through  clay  con- 
taining many  marine  shells,  is  always  impregnated. with  carbonate 
of  lime,  aad  this  occurs  in  such  quantities  in  some  wells  of  Port- 
land and  Bangor,  as  to  become  very  sensible  to  the  taste.  It 
is  deposited  when  the  water  is  boiled,  forming  a  crust  with- 
in the  tea-kettle.. 

In  New  Jersey  there  occur  very  extensive  beds  of  marine 
shells  belonging  to  the  tertiary  formation  which  are  sought  for 
as  a  manure  for  soils,  and  according  to  the  report  of  the  geolo- 
gical surveyor  of  that  State,  the  quantity  of  this  kind  of  marl 
varies  according  to  the  nature  of  the  shells  that  it  contains, 
some  undergoing  more  rapid  disintegration  than  others,  so  as 
to  cause  them  to  act  more  rapidly  upon  the  soil.  So  far  as 
our  researches  in  Maine  have  extended,  we  find  the  shells  too 
sparsely  mingled  with  the  clay  to  produce  marl. 

By  calling  public  attention  to  this  subject,  I  hope  that  many 
observing  persons  will  engage  in  a  search  for  deposits  of  sea- 
shells  and  marl,  which  if  found,  will  add  greatly  to  the  agricul- 
tural interests  of  the  State.  Whoever  remembers  the  formerly 
barren  lands  of  New  Jersey,  now  rendered  fertile  by  this  sub- 
stance, discovered  by  her  geologists,  will  appreciate  the  value 
of  such  a  discovery.  I  would  also  beg  leave  to  call  the  atten- 
tion of  citizens  of  Mame,  to  the  recent  marl  formed  by  the  de- 
composition of  fresh  water  shells,  on  the  shores  of  the  lakes 
and  rivers,  for  where  many  such  siiells  arc  heaped  up  on  the 
shores,  they  form  marl. 

In  Pittsfield  and  Lenox,  Massachusetts,  marls  evidently  owe 
their  origin  to  the  decomposition  of  an  infinity  of  fresh  water 
sheUs,  such  as  the  planorbis,  cyclas,  and  lymnea,  and  according 
to  my  analyses,  they  contain  from  70  to  80  per  cent,  of  carbon- 
ate of  lime,  besides  a  considerable  quantity  of  vegetable  matter. 

Marls  of  a  similar  character  occur  on  the  shores  of  MiDi- 
nocket  lake,  and  may  be  seen  at  the  carrying  place  between 
that  and  the  Ambejegis  lake,  where  the  expansion  of  fireesbg 
water  hjasr.tqrned  up  the  muddy  bottom. 
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GRANITE. 

This  rock  is  essentially  composed  of  the  three  minerals, 
quartz,  felspar,  and  mica,  crystalized  or  aggregated  together, 
without  any  cement.  Its  good  qualities  as  a  building-stone,  de- 
pend upon  the  regularity  and  admixture  of  these  minerals,  and 
upon  the  absence  of  those  substances  that  deface  or  decom- 
pose the  rock.  It  exhibits  an  infinite  number  of  varieties  of 
color  and  texture,  while  there  are  a  few  substances  that  have 
a  chemical  action  upon  it. 

In  some  granites,  the  felspar  is  exceedingly  hard,  and  breaks 
with  an  almost  glassy  fracture,  presentmg  sharp  and  well  defin- 
ed edges,  while  it  is  translucent  or  transparent.  This  is  the 
strongest  kind  of  felspar,  and  it  endures  the  action  of  the  weath- 
er longer  than  the  dull,  earthy  varieties.  The  mica  contained 
in  granite  is  of  various  colors,  such  as  white,  silvery-grey, 
green,  red,  or  black;  hence,  from  the  intermixture  of  variable 
proportions  of  this  mineral,  we  have  the  different  shades  of  co- 
lor. The  quartz  is  an  unalterable  ingredient,  and  falls  out  when 
the  other  minerals  have  decomposed. 

It  will  be  generally  observed,  that  black  mica  decomposes 
more  rapidly  than  the  lighter  colors,  while  the  bright  white  or 
silvery  mica  is  slow  in  decomposition.  The  felspar,  as  it  de- 
composes, first  turns  white,  if  pure,  while  if  it  contains  prot- 
oxide of  iron,  it  turns  yellowish  brown,  and  is  gradually  remov- 
ed by  rain  and  running  water,  and  deposited  on  the  lower  lands 
in  the  state  of  clay.  The  quartz  remains  in  sharp  particles,  or 
is  worn  by  attrition  into  siliceous  sand. 

Sienite  is  composed  of  the  same  minerals  as  granite,  ex- 
cepting that  it  contains  hornblende  crystals  instead  of  mica. 
The  felspar  of  sienite  is,  however,  more  frequently  impure,, 
from  the  presence  of  prot-oxide  of  iron,  and  a  little  manganese; 
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these  substances  replacing  an  equivalent  of  one  of  its  regular 
components. 

When  the  quantity  of  oxide  of  iron  is  small,  and  in  the  state 
of  per-oxide,  the  felspar  is  of  a  red  color,  and  does  not  under- 
go any  farther  alteration  from  the  action  of  the  atmosphere. 

When  the  oxide  of  iron  exists  in  the  state  of  prot-oxide,  or  at 
its  lowest  stage  of  oxidation,  the  felspar  is  of  a  green  color,  and 
will  turn  brown  by  the  joint  action  of  the  air  and  water,  owing 
to  the  per-oxidation  of  the  iron,  since  we  observe  a  deep  brown 
crust  upon  the  weathered  surface  of  such  rocks,  known  to 
quarrjonen  under  the  figurative  name  of  the  ^<sap,"  the  term 
originating  from  an  imagined  analogy  between  this  decomposed 
surface  and  the  sap-wood  of  trees.  This  crust  is  apt  to  sepa- 
rate from  the  block  of  stone,  and  by  the  expansive  action  of 
freezing  the  water  which  infiltrates  into  the  rock,  the  surface  is 
gradually  converted  into  gravel  and  soil.  These  remarks  apply 
to  the  more  highly  ferruginous  sienites.  The  stone  from  Quin- 
cy,  Mass.,  contains  a  little  prot-oxide  of  iron,  and  is  observed 
to  change  color  when  kept  constantly  moist,  but  it  preserves 
its  freshness  very  well  when  exposed  only  to  the  atmosphere, 
being  moistened  but  transiently.  Thus  we  observe,  that  in 
but  few  instances,  the  buildings  constructed  of  this  stone  be- 
come changed  in  color. 

GRANITE    <iUARRIES. 

Maine  is  pre-eminent  for  the  abundance  and  excellent  quality 
of  her  various  and  beautiful  granite  rocks,  which  oflfer  facilities 
for  quarrying  and  exportation,  unequalled  by  those  of  any  other 
part  of  the  known  world. 

However  public  taste  may  vary  in  respect  to  the  shades  of 
color  required  for  architecture,  the  quarries  of  Mame,  furnish- 
ing every  variety,  will  always  be  able  to  meet  the  demand. 

Not  among  the  least  of  the  advantages  over  other  states,  are 
the  facilities  which  exist  for  the  ready  transportation  of  the 
stone  to  market,  since  the  numerous  bays,  deep  inlets,  and 
estuaries  of  large  navigable  rivers,  afford  ready  access  to  most 
of  the  important  quarries.  r^^^^T^ 
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Owing  to  these  uDCommon  adyantages,  the  granite  of  Maine 
is  destined  to  supply  the  whole  Atlantic  coast  of  our  country, 
aod  the  West  Indies,  for  it  can  be  quarried  and  shipped  to 
any  of  our  hrge  cities  at  a  lower  price  than  any  building-* 
stone  can  be  obtained  in  their  vicinity. 

It  will  be  seen  by  the  statistical  observations  in  this  report, 
that  many  of  the  Maine  quarries  can  furnish  regular  dimension 
stones,  of  excellent  granite,  on  board  ship,  for  $1,12  per  ton, 
and  the  expense  of  transportation  to  New  York  is  rarely  more 
than  $2,50  per  ton.  Now  there  are  but  few  cities  where  this 
article  will  not  sell  for  at  least  $7  per  ton,  which  will  give  a 
profit  of  $3,38  for  each  ton  of  granite. 

Since  this  stone  is  so  beautiful  and  substantial  a  material,  it 
is  certain  that  there  will  be  a  constantly  increasing  demand  for 
it,  as  the  population  of  the  country  increases,  and  new  build* 
ings  are  required. 

I  have  not  mentioned  the  high  price  which  is  paid  for  col« 
umns  and  other  stones  of  large  dimensions,  but  many  such 
stones  sell  for  90  cents  per  cubic  foot,  and  the  increasing  num- 
ber of  our  public  and  monumental  buildings,  creates  an  exten- 
sive demand  for  such  laif  e  masses. 

I  trust  that  we  shall  never  again  have  occasion  to  see  a  pub- 
lic edifice,  which  ought  to  be  a  model  of  fine  architecture,  con- 
structed of  brick,  and  I  doubt  not,  that  the  improving  taste  of 
our  eitizens  will  soon  require  more  elegant  materials  for  tlieir 
dwellings  than  baked  clay.  Indeed,  the  effect  of  a  blood-red 
brick  city,  is  decidedly  disagreeable  to  any  person  of  taste,  and 
is  the  first  annoyance  to  which  such  persons  are  exposed  on 
approaching  our  shores. 

The  rapidity  with  which  a  granite  building  maybe  construct- 
ed, is  decidedly  in  favor  of  stone  edifices,  and  I  have  no  doubt 
Umt  the  materials  may  be  furnished  at  nearly  as  low  a  price. 

In  this  section  I  shall  describe  only  those  quarries  which, 
from  their   situation,  are  available   for  commercial   use.     If 
I  should  undertake   to   describe  minutely  every  locality  in 
the  State,  where  good  granite  is  found,  this  report  would  be 
swelled  into  a  large  volume,  for  I  have  more  than  thirty  dif- 
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ferent  kinds  before  me,  suitable  for  architecture,  that  were 
obtained  in  Maine,  during  the  past  summer,  and  there  are 
many  other  localities,  which  not  being  available  for  commer- 
cial use,  it  was  not  thought  worth  while  to  represent. 

The  following  quarries  are  all  capable  of  being  successfully 
wrought,  and  are  situated  near  the  sea-coast  from  whence  they 
may  be  sent  abroad. 

On  the  Penobscot  river  there  occur  inexhaustible  supplies  of 
excellent  granite  rocks,  admirably  suited  for  architectural  pur- 
poses, and  so  near  navigable  water  as  to  render  the  stone  valu- 
tiable  for  exportation. 

At  the  base  of  Mosquito  mountain,  beside  a  huge  pile  of  rocks 
that  have  fallen  from  the  mountain's  side,  and  exposed  a  steep 
precipice  of  naked  rock,  the  Frankfort  Granite  company  have 
begun  extensive  operations  for  obtaining  building  stones.  Thus 
far  they  have  wrought  only  those  detached  blocks,  that  lie  in 
confused  heaps  at  the  base  of  the  motmtain,  by  which  much 
expense  is  saved  in  quarrying.  Extensive  bufldings  or  sheds 
are  erected  to  cover  the  workmen  and  their  materials,  and  while 
engaged  in  dressing  the  stone. 

This  quarry  was  first  wrought  in  the  month  of  May,  1836; 
since  that  time  more  than  $50,000  worth  of  granite  has  been 
sold.  It  has  been  mostly  sent  to  New  York,  and  is  there  used 
in  constructing  the  Albany  Exchange.  That  contract  not  yet 
being  completed,  the  Frankfort  Granite  Company  have  not  felt 
so  severely  as  other  quarrying  associations  the  decline  of  busi- 
ness which  has  aiTested  so.  many  other  enterprises  of  the  kind. 
There  can  be  no  doubt,  if  this  quarry  is  properly  managed, 
that  it  will  become  an  immense  and  increasing  source  of  reve- 
nue, both  to  the  individuals  immediately  interested  and  to  the 
State.  A  considerable  sum,  no  less  than  $20,000,  has  been 
expended  in  digging  a  large  sloop  canal  from  the  river  to  the 
base  of  the  mountain,  and  that  work  must  have  consumed  a  con- 
siderable share  of  the  proceeds  from  their  sales,  but  when  the 
work  is  complete,  it  will  so  favor  the  shipments  as  to  make  am- 
ple returns  to  the  company.  I  am  in  hopes  to  obtain  some  sta- 
tistical information  respecting  the  operations  at  this  quarry,  and 
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shall  then  be  able  to  giye  a  more  accurate  account  of  its  value. 

The  whole  mass  of  Mosquito  mountain  is  composed  entire- 
ly of  granite,  and  its  height  is  527  feet  above  high  water 
mark,  while  the  diameter  of  the  mountain  is  at  least  twice  the 
measure  of  its  height,  and  it  must  contam  at  least  five  hundred 
millions  of  cubic  feet  y  equal  lo  30,000,000  tons. 

Mount  Heagan  appears  to  be  composed  of  similar  rocks. 

Mt.  Waldo  is  composed  of  the  same  kind  of  granite  and  is 
elevated  968  feet  above  high  water  mark.  This  mountain  con- 
tains more  than  one  billion  five  hundred  millions  cubic  feet  of 
granite,  or  one  hundred  millions  of  tons. 

This  stone  is  of  excellent  quality,  is  free  from  stains  of  oxide  . 
of  ir<Mi,  and  does  not  contain  any  pyrites.  It  is  an  admirable 
stone  for  architecture,  and  will  preserve  its  color  unchanged. 
Its  effect,  when  seen  at  a  little  dbtance,  is  much  like  that  of 
the  light  colored  granite  of  Hallowell.  When  examined  minute* 
]y,the  crystals  of  felspar  become  apparent,  since,  like  the  Mos- 
quito mountain  granite,  it  contains  squares  of  felspar  or  is  per- 
pbyritic  in  its  structure. 

Preparations  were  making  for  opening  an  extensive  quarry 
upon  die  side  of  Mt.  Waldo,  at  the  time  when  we  visited  it, 
and  I  doubt  not  that  the  work  will  prove  advantageous  to  the 
parties  concerned.  A  road  has  been  made  so  as  to  transport 
the  stone  directly  to  the  river,  where  it  can  be  put  on  board 
ship  and  sent  to  the  cities  where  it  is  wanted. 

I  have  seen  specimens  of  the  Mosquito  Mountain  granite  fine- 
ly dressed  and  polished.  It  is  like  that  above  described,  and 
is  vastly  more  beautiful  than  any  of  the  oriental  granites  used 
by  the  ancient  Romans. 

Many  other  quarries  have  been  opened  in  Frankfort,  but  few 
of  them  are  wrought  for  the  purpose  of  shipping  abroad.  I  have 
tlescrihed  them  so  minutely  in  our  topographical  section  that  it 
ynUl  be  unnecessary  to  recapitulate. 

BLUEHILL. 

Bluehill  bay  is  a  very  convenient  harbor  for  vessels  engaged 
m  transportation  of  granite,  and  there  are  inunense^-and  inex- 
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haiistible  quarries  of  this  stone  favorably  situated  for  traDsporta- 
don.  The  New  York  Granite  Company  have  opened  exten* 
sive  quarries  about  1}  mile  E.  S.  E.  from  the  village,  on  the 
North  East  std^  of  the  narrows,  and  very  near  navigable  water. 
The  rock  is  coarse-grained,  but  when  hammered,  looks  very- 
handsome.  Owing  to  the  presence  of  black  mica,  it  is  a  little 
darker  than  those  before  described.  Columns  weighing  35 
tons  have  been  split  fix)m  this  ledge,  and  others  may  be  ob- 
tained which  will  weigh  84  tons.  The  mountam  is  elevated 
about  800  feet  above  the  sea,-  and  is  about  half  a  mile  in  extent 
E.  8.  E.  and  W.  N.  W.  No  less  than  six  hundred  milltoiie 
of  cubic  feet  of  stone  are  contained  in  this  hill  within  the  limits 
ofhalf  a  mile  in  length,  by  1000  feel  in  width,  and  300  feet  in 
heigfat. 

The  eompffitiy  own  250  acres  of  this  mountain,  and  paid  for 
it  die  sum  <^  |(6500.  A  raiboad  70  rods  in  length  costing  $10 
pet  rod  has  been  made  for  the  putpose  of  bringing  the  stone 
frwn  the  top  of  the  hill,  but  it  is  entirely  unnecessary,  since 
it  will  be  easier  to  quarry  upon  its  side  near  the  water, 
to  wUcb  there  is  a  regular  and  easy  slope.  Raiboads  so 
highly  mclined  as  this,  are  very  apt  to  get  out  of  order,  owing 
t&  the  heavy  loads  earned  upon  them,  and  the  wear  and  tear  is 
80  great  thtit  eontboal  expenditures  to  a  large  amount  are  re- 
qubed  to  repair  them. 

This  quarry,  if  well  managed,  nrast  prove  of  great  value,  for 
die  quantity  of  stone  is  inexhaustible,  and  transportation  to  mar- 
ket easy. 

The  Me^Herd  ledge  at  the  head  of  Long^s  cove,  has  not  been 
opened,  but  the  stone  seen  there  is  a  very  fine  kind  of  granite, 
sfllitting  into  any  form  desfared  and  presenting  a  sharp  imd  Well 
deided  edge.  It  is  suitable  for  ornamental  work  and  the  most 
eleghnt  devices  may  be  carved  upon  it,  which  will  present 
delicate  sculpture  to  great  advantage.  I  should  recommend 
this  stone  for  the  capitals  of  columns  and  for  window-caps 
upon  which  ornamental  work  should  be  carved.  I  do  not 
IbmfW  die  extent  of  tliis  granite,  as  much  of  it  is  evident- 
ly eievered  with  sofl,  bat  diere  is  amply  sufficient  fopthe  pur- 
i  above  designated.  "^' '^^^  bvL.OC5gle 
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There  are  many  other  localities  where  granite  may  be  ob<* 
tamed  on  the  shores  of  this  bay,  but  few  excepting  those  men- 
tioned can  be  wrought  profitably. 

On  the  South  Fox  Island,  Yinalhaven,  good  granke  abounds, 
but  has  not  been  quarried.  It  is  coarse-grained,  but  will  an- 
swer well  for  large  works.  Granite  also  occurs  upon  Deer 
Isle,  and  may  be  used  for  the  same  purposes  as  that  of  the  Fox 
Islands.  For  wharves,  breakwaters,  light-houseS)  monuments 
and  other  large  or  coarse  structures,  the  large  grained  stone  ii 
as  good  as  the  finer  and  more  costly  varieties. 

BUCKS  HARBOR  IN  BR0OK8VILLR,  NEAR  CASTIHE. 

The  granite  quarry  opened  at  this  place  is  one  of  great  val- 
ue, on  account  of  the  goodness  of  the  stone,  and  the  faclUtiM 
for  extracting  and  shippbg  it  for  sale.  This  locaUty  i)9  owned 
by  a  New  York  and  New  Jersey  Company,  and  has  been 
wrought  by  their  agents  to  some  extent,  but  owbg  to  the  preit- 
sure  of  the  times,  as  I  suppose,  their  operations  were  su'spend- 
ed  at  the  time  when  I  visited  the  quarry,  and  the  place  was  ttn- , 
der  attachment  by  the  quarrymen.  About  $1000  worthi  of 
rough  and  hammered  stone  lay  neglected  at  the  quarry.  It  ii 
not  probable,  however,  that  property  so  valuable  as  this  will 
be  sacrificed  for  a  smdl  sum,  and  it  will  doubtless  be  agaitf' 
wrought. 

This  granite  is  rather  coarse  grained,  but  is  handsome  when 
dressed,  and  is  free  from  any  injurious  admixture.  Its  felspar 
is  of  a  pure  white  colour,  and  the  mica  is  Mack.  The  latlet 
mineral  is  generally  the  first  that  gives  way  to  the  action  of 
the  weather.  The  extent  of  the  hiB  composed  entirefy  ef 
granite  is  1320  feet  m  length,  1650  feet  in  widA,  and  800  feet 
in  height.  Its  cubic  contents  will  amount  to  more  thm  634)«>\ 
000,000  cubic  feet,  or  nearly  40,000,000  tons.  The  cost  of 
splitting  and  delivering  the  stone  on  board  ship  has  not  exceed- 
ed $1  1^  per  ton,  and  it  may  be  furnished  as  low  as  $1  00  per 
ton.  Cost  of  transportation  to  New  York  varies  from  $9!  00 
to  $3  00  per  ton. 

Bucks  Haribor  is  a  deep  and  safe  cove,  protocti^by  a  litd« 
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island  at  its  mouth.  Castine  Harbor,  close  at  hand,  is  one  of 
the  best  on  our  coast,  and  open  at  all  seasons  of  the  year. 
Nearly  the  whole  coast  of  Lincoln  County  is  composed  of 
granite  and  gneiss,  the  former  rock  predominating.  This  coast 
is  remarkably  indented,  or  rather  gashed  or  serrated  by  deep 
bays,  which  extend  far  back,  so  that  the  various  promontories 
stand  out  like  giant  fingers  into  the  sea. 

In  many  places  the  stone  is  suitable  for  architecture,  and 
may  be  wrought,  especially  for  heavy  works,  since  it  is  very 
fibundant  and  easy  of  access.  In  some  of  the  localities  which 
are  described  at  length  in  our  topographical  section,  there 
are  valuable  quarries  of  fine  building  stone,  that  have  been 
wrought  to  some  extent.  It  would  require  a  volume  to  enter 
into  detailed  descriptions  of  every  quarry,  and  this  cannot  be 
expected  in  an  annual  report. 

The  coast  on  the  main  land,  and  the  islands  around  St. 
George,  Friendship  and  Bremen,  abound  in  granite  rocks,  ma- 
ny of  which  are  of  good  quality. 

That  on  Racklifif's  Island  is  a  beautiful  building  stone,  and 
is  free  from  pyrites  and  other  injurious  minerals.  Its  co- 
lor is  light,  owing  to  the  circumstance  of  the  mica  being  of  a 
grey  color,  and  the  felspar  white.  It  contains  but  little  quartz. 
Near  Friendship,  good  granite  is  also  quarried  and  sent  abroad. 

EDGECOMB. 

In  this  town,  a  little  below  Wiscasset,  and  opposite  Squam 
Island,  occurs  an  extensive  hill  of  dark  colored  granite  gneiss, 
consisting  of  black  mica,  quartz  and  felspar;  the  former  min- 
eral predominatbg,  gives  it  a  dark  blue  colour.  It  is  generally 
free  firom  pyrites,  and  withstands  very  well  the  action  of  the 
weather.  An  extensive  quarry  has  been  opened  there  and 
contracts  have  been  made  and  completed  for  the  supply  of 
stone,  to  New  Orleans  and  other  ports. 

It  is  evident,  from  the  extent  of  the  hill  composed  of  this 
rock,  that  there  is  an  inexhaustible  supply  of  beautiful  build- 
ing materials,  which  will  be  again  extensively  wrought,  when 
business  shall  have  returned  to  its  usual  prosperous  condition^ 
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I  would  observe  that  the  Edgecomb  granite-gneiss  is  here  and 
there  cut  by  coarser  granite  veins,  and  these  should  be  avoided 
when  the  stone  is  supplied  for  buildings.  There  is  enough 
stone  of  an  uniform  color,  which  can  be  furnished,  and  those 
blocks  containing  veins  should  be  laid  aside,  and  will  find  a 
readjr  sale.  It  is  admirably  adapted  for  window  caps,  steps 
to  houses,  and  for  elegant  buildings.  I  should  estimate  the 
quantity  of  granite  at  this  place  at  1,500,000,000  cubic  feet, 
or  more  than  100,000,000  tons.  Hence,  it  will  appear  that 
there  is  amply  sufficient  for  all  future  time;  and  it  is  situated 
very  favorably  for  transportion  and  shipment,  the  slope  being 
gradual  to  the  river,  and  the  water  deep  enough  for  any  class 
of  ships,  while  a  new  granite  wharf  affords  an  excellent  oppor- 
tunity of  putting  the  stone  directly  on  ship  board,  as  the  ves- 
sel lies  at  its  side,  the  depth  of  water  within  10  feet  of  it  be- 
ing not  less  than  12  feet,  so  that  any  vessel  used  for  the  piff- 
pose  may  come  directly  along  side  of  the  wharf,  and  take  its 
cai^o. 

Pbipsburg  has  a  number  of  good  quarries  of  granite  gneiss, 
similar  to  that  wrought  at  Hallo  well.  Pitch  Pine  Hill,  Hun- 
newell's  Point  and  Small  Point  Harbor  are  the  localities  which 
we  have  visited.  Stone  from  some  of  these  quarries  has  been 
sent  to  Havana,  in  the  Island  of  Cuba,  where  it  has  been 
used  (of  the  purpose  of  making  tesselated  pavement  floors 
for  their  warehouses,  it  being  split  into  regular  squares  of 
10  inches  in  width  and  4  inches  in  thickness.  There  wUl 
doubtless  be  a  new  and  increasing  demand  for  similar  stones, 
and  there  are  abundant  quarries  here  which  can  furnish  any 
amount  required.  I  doubt  not  that  when  the  inhabitants  of  the 
West  Indies  have  once  learned  the  superior  comfort  of  granite 
floors  and  stone  buildings,  that  such  materials  will  become  an 
article  of  exchange  with  them,  for  their  tropical  produce. 

In  Brunswick,  three  miles  from  Bath,  the  New  Meadows 
quarry  is  in  active  operation;  an  abundant  supply  of  granite- 
gneiss  is  obtained,  there  being  more  than  one  hundred  millions 
of  cubic  feet  of  this  stone  in  one  hill,  which  is  elevated  85  feec 
above  the  sea-level.     This  stone  is  like  that  wrought  in  Hal«> 
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Jkkwell.    For  a  more  mifiute  description  of  the  locality,  «ee 
gar  topographical  secidon. 

The  HaUowell  quarries  are  so  well  kaown  that  I  need  not 
eater  into  minute  details  of  their  value.  I  have  already  given 
a  sufficieatly  full  account  of  their  extent  and  quality.  The 
ridge  composed  of  granite,  in  this  town,  is  elevated  about  400 
feet  above  the  level  of  the  Kennebec,  and  it  extends  in  a 
North  East  and  South  West  direction.  Since  there  are  no 
well  defined  boundaries  yet  ascertained  for  this  locality,  it  k 
improper  to  make  an  estimate  of  the  quanuty  of  stone  that 
eidsts  there;  but  we  may  say  that,  within  the  limits  of  4000 
feet  in  length  and  1000  feet  in  width,  that  there  are  no  less 
than  1,600,000,000  cubic  feet,  above  the  river's  level,  or 
more  than  100,000,000  tons.  This  amount  is,  probably,  not 
more  than  one  half  the  actual  quantity,  but  it  must  be  remem- 
bered that,  since  the  quarries  are  not  on  the  immediate  sea- 
cpast,  they  will  never  be  wrought  to  the  lowest  depths  to  which 
they  can  be  drained.  I  merely  give  the  above  estimate,  to 
show  that  the  supply  is  amply  sufficient  for  every  demand  that 
may  occur. 

There  are  also  granite  quarries  in  Augu<%ta,  which  I  have  not 
yet  explored,  but  which  are  said  to  be  very  extensive.  The 
stone  is  exacdy  like  the  Hallowell  granite  gneiss,  and  is  of 
good  quality.  It  has  the  disadvantage,  however,  of  not  being 
so  near  navigable  water,  so  that  it  cannot  be  shipped  so  easily 
as  the  Hallowell  stone.  It  will,  however,  be  used  in  the  town, 
and  I  understand  that  quarrying  operations  are  contemplated, 
(or  the  purpose  of  sending  it  abroad. 

Beautiful  granite,  of  a  light  colour,  splitting  into  any  form 
desired,  and  perfectly  free  from  impurities,  occurs  in  the  town 
of  Waterford,  but  it  is  so  remote  from  the  sea,  that  it  can  only 
be  used  to  supply  the  immediate  vicinity. 

KENNEBUNK. 

Is  also  celebrated  for  its  granite  quarries,  and  large  opera- 
tions in  this  article  are  carried  on  at  that  place. 

The  principal  opening  is  known  by  the  name  of  the  United 
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Bmm  quarrj,  and  b  extensirely  wrought  by  an  enterpriaing 
company.  The  granite  is  of  a  dark  color^  owmg  lo  the  pre- 
dMiinance  of  black  mica.  Its  felspar  is  of  a  pure  white  color, 
and  is  remarkable  for  its  hardness,  and  almost  glassy  fracture. 
The  quartz  is  in  small  proportion  to  the  mass.  It  is  the  hard* 
ness  of  the  felspar  that  gives  this  rock  its  peculiar  tenacity,  and 
prevents  in  a  measure  the  action  of  the  fine  particles  of  pyrites, 
which  it  contains.  Hence  it  does  not  show  very  perceptibly 
the  brown  marks  which  are  apt  to  spot  the  granites  containing 
this  mineral.  The  dark  color  of  the  stone  also  serves  to  con* 
ceal  such  stains.  There  are  numerous  little  crystab  o(  sphene 
(an  ore  of  titanium)  scattered  throu^  the  rock,  but  they  do  no 
harm,  since  they  are  more  durable  than  its  other  ingrediealSy 
aeeptmg  the  quartz. 

I  have  given  an  account  of  the  extent  of  the  quarries  opened, 
in  another  section  of  this  report,  and  shall  therefore  only  record 
here  some  statistical  matter  of  interest,  furnished  through  the 
kindness  of  John  Neal,  Esq.  of  Portland,  one  of  the  directors 
of  the  association. 

''During  the  past  season  12  men  have  been  constantly  em* 
ployed  at  the  quarry,  and  10  are  in  Portland  engaged  in  dres- 
sing the  stone. 

Rough  split  granite  sells  for  $5  per  ton  of  14  cubic  feet,  on 
the  Wharf  at  Kennebunkport.  The  price  remains  uniform  up 
to  the  dimensions  of  26  cubic  feet,  and  above  that  measure,  2 
cents  per  foot  is  charged  for  every  additional  foot. 

Stones  for  store  fronts  hammered,  sell  for  75  cents  per  su- 
perficial foot. 

Where  two  sides  of  a  stone  are  fine  dressed,  and  two  rough 
\  hammered,  three  sides  are  charged,  and  nothing  is  demanded 
for  the  ends." 

Where  three  sides  are  fine  dressed,  and  one  rough  hammer- 
ed, they  chttrge  for  four  sides  and  not  for  the  ends. 

Mr.  Neai  Ins  promised  to  furnish  me  with  a  statistical  return 
of  the  amount  of  their  sales,  for  the  present  year,  which  I  shall 
be  happy  to  lay  before  you. 

The  granite  obtained  from  the  U.  States  quarry  is  mostly 
sold  in  New  York. 
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There  are  man^  other  ledges  of  similar  granite  in  Kenne- 
bunk,  some  of  which  ha^e  been  added  to  the  property  of  the 
Kennebunk  company,  while  others  are  owned  by  individuals, 
and  by  other  corporations,  but  they  have  not  yet  begun  to  quar- 
ry the  stone. 

We  may  estimate  the  quantity  of  granite  in  this  town  to  be 
2  miles  in  length,  by  I  in  width,  and  70  feet  in  depth,  to  the 
sea-level,  which  would  give  more  than  3,500,000,000  cubic 
feet,  or  250,000,000  tons.  But  it  cannot  be  drained  to  more 
than  half  this  depth,  so  that  about  half  the  above  quantity  is 
available. 

The  granite  of  the  Ocean  quarry,  in  Kennebunk,  is  exactly 
like  that  of  the  United  States  quarry. 

That  belonging  to  the  New  York  and  Kennebunk  company 
difiers  by  having  light  flesh  colored  felspar.  It  is  colored  by 
the  per-oxide  of  iron,  but  will  not  undergo  any  change  of  color 
fipom  the  action  of  the  atmosphere  and  water. 

In  Biddeford,  there  occurs  a  beautiful  dark  colored  granite, 
of  excellent  quality,  but  not  in  sufficient  quantity  to  supply  large 
contracts. 

Mr  Libbey,  Agent  for  the  Sullivan  Hopewell  Granite  Com- 
pany has  furnished  me  with  the  following  statistical  information 
respecting  the  quarry  under  his  superintendence: 

^^The  amount  of  stone  quarried  at  the  Sullivan  Hopewell 
granite  quarry,  in  the  town  of  Sullivan,  county  of  Hancock,  on 
what  is  called  Taunton  bay,  in  1837,  20  men  being  employed, 
was  17,733  feet,  at  30c  per  foot,  on  the  wharf.  The  facilities 
for  getting  the  stone  to  the  wharf  are  very  good — the  distance 
about  10  rods,  a  little  descending.  The  expense  of  shipping 
to  New  York  is  from  $2  to  $3  per  ton.  There  are  about  sixty 
acres,  of  which  about  one  third  is  granite.  Stone  can  be  ob- 
tained of  any  dimensions  required." 

Sienite,  a  rock  composed  of  felspar,  hornblende  and  quartz, 
used  also  as  a  building-stone,  under  the  common  name  of  dark 
granite,  occurs  abundantly  in  Maine.  Many  high  hills  and 
mountains  in  York  County  are  entirely  composed  of  it,  and  if 
it  should  ever  be  required  in  the  market,  there  is  an  abundant 
supply  in  the  Stale.  ^ 
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The  three  mountains  in  York,  called  AgamenlicuS)  are  com- 
posed of  sienite,  the  highest  attainbg  an  elevation  of  672 
feet  above  the  level  of  the  sea.  The  rock  composmg  these 
hills  is  characterised  by  a  brownish  green  felspar  and  horn* 
blende.  It  is  too  remote  from  shipping  to  be  profitably 
quarried  for  exportation. 

An  inferior  kind  of  sienite  occurs  on  the  sea-coast,  at  Cape 
Neddock,  but  its  felspar  contains  so  much  oxide  of  iron,  that 
it  has  a  dirty  green  color. 

In  Newfield  there  are  huge  mountains  of  this  rock,  of  good 
quality,  attaining  an  elevation  of  1600  feet  above  the  sea,  but 
they  are  too  remote  from  navigable  waters  to  be  available  in 
commerce. 

There  are  an  infinite  number  of  granite  and  sienite  moun- 
tains in  the  interior  of  the  State,  that  will  furnish  an 
abundance  of  building-stone,  for  use  in  their  neighborhood,  but 
which  cannot  be  transported  to  the  sea-coast,  on  account  of 
the  expense.  I  have,  therefore,  avoided  taking  up  time  in 
measuring  their  extent,  or  in  describing  them  in  this  report. 

Mica  slate,  valuable  for  flagging  stones,  and  m  great  denoand 
in  otu*  large  cities  for  aide- walks,  is  found  abundantly  in  Maine. 
At  Phipsburg,  near  Small  Point  Harbor,  there  are  some 
beautiful  and  brilliantly  spangled  rocks  of  this  kind,  which 
would  meet  with  a  ready  sale.  They  are  not,  however,  so 
strong  as  the  mica-slate  brought  from  Bolton,  Ct.  owing  to  the 
predominance  of  granular  quartz,  but  if  made  6  inches  thick, 
they  will  answer  every  purpose. 

In  Winthrop,  Acton  and  Lebanon,  good  mica-slates  are 
found,  but  they  are  so  remote  from  the  sea,  that  I  do  not  know 
as  they  can  be  profitably  quarried. 

Slabs  of  good  dimensions,  and  perfectly  true,  4  inches  in 
thickness,  from  the  Bolton  quarry,  I  am  told,  sell  for  50  cents 
per  superficial  foot.  If  this  price  can  be  obtained  for  the  mica 
slate  rocks  of  Maine,  it  may  be  worth  while  to  quarry  them  so 
as  to  supply  the  market. 

Those  which  have  been  obtained  at  Phipsburg,  measure 
5  feet  by  15,  and  are  about  4  bches  thick.     I  do  not  know 

9  Digitized  by  Google 


114  BOOKomcAii  ovoirfraa; 

whether  any  of  them  have  been  offered  for  sale.  If  such  mica 
slate,  as  occurs  in  Acton,  can  be  found  near  water  comnmnt* 
cation,  it  will  be  of  great  value. 

LIMESTONES  AND  MARBLES. 

No  Other  State  can  vie  with  Maine  in  the  abundance  of  its 
limestones,  and  the  amount  of  revenue  derived  from  commerce 
in  this  article  is  immense,  and  probably  far  greater  than  is  gen^ 
erally  apprehended. 

Thomaston  is  justly  celebrated  for  her  inexhaustible  quarries, 
which  serve  to  supply  nearly  all  the  cities  on  the  Atlantic  coast 
with  the  lune  used  in  their  buildings,  and  for  agriculture. 

Few,  perhaps,  realize  the  fact,  that  there  are  no  less  than 
14  million  dollars  worth  of  limestone  within  30  feet  of  the  sur- 
face, in  Thomaston;  and  that  already,  while  but  a  trifling  pro^ 
portion  of  the  stone  is  exported,  nearly  half  a  million  of 
dollars  are  annually  realized  from  the  sales  of  lime;  beside 
which,  we  have  also  to  estimate  the  value  of  the  carrying  trade, 
the  whole  business  being  in  the  hands  of  the  citizens  of  Maine. 

Limestone  abounds  also  in  Camden,  Hope,  Lincolnville, 
Warren,  Union,  Whitefield,  Machias,  and  Lubec,  from  seve- 
ral of  which  places  it  is  exported  in  the  state  of  lime. 

The  present  season  has  added  many  new  localities  to  our 
list,  and  they  will  be  found  fortunately  situated,  just  where  a 
aew  and  important  demand  was  springing  up,  owing  to  the  dis- 
coveries made  respecting  the  treatment  of  soils. 

York,  Cumberland,  Oxford  and  Kennebec  Counties  con- 
lain  as  much  lime  as  will  be  required  for  their  agriculture. 

I  have,  in  several  places  in  the  interior,  ascertained  that  the 
price  paid  for  Thomaston  lime,  was  as  high  as  $4  per  tosky 
which  high  cost  precludes  its  use  upon  the  s(m1. 

On  the  Aroostook,  the  people  ^ay  $l^*a  tierce  forSt.  Jolfti 
jime,  whHe:  ihe  vek-y  rocks  under  their  feet  are  composed  ef 
flKcellent  limestone,  and  wood  costs  only  the  labor  of  cutting. 
They  are,  however,  unacquainted  with  the  nature  of  tfe 
look,  from  wliioh  this  substance  is  made,  «6d  know  nothing  of 
ihe  kis^le^art  of  Itme^'buroing*     They  will,  however,  soon 
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'leaiB)  and  wifl  lieroafter  vahie  the  rocks  around  them,  which 
were  formerly  unheeded,  or  considered  useless. 

There  are  many  districts  in  Maine,  where  the  comfort  of  a 
well  plastered  wall  is  unknown,  yet  limestone-rocks  occur  all 
around,  and  the  untamed  forest  offers  an  abundance  of  fuel. 

Although  we  have  discovered  many  new  and  important 
deposits  of  limestone  in  the  State,  I  am  still  of  opinion, 
that  every  year  the  demand  for  the  Thomaston  lime  will  be 
on  the  increase,  for  the  farmers  in  various  parts  of  our  coimtry 
are  now  awakened  to  the  value  of  this  mineral,  as  a  manure  for 
ihe  amendment  of  soils. 

Many  valuable  beds  of  limestone  occur  in  the  interior  of  the 
State,  where  the  expense  of  transportation  forbids  the  use  of 
Thomaston  lime  for  agricultural  purposes.  By  means  of  wood 
and  peat,  abundant  in  the  vicinity,  this  limestone  may  soon  be 
made  to  double  the  pioduce  of  the  soil.  For  it  maybe  read- 
ily burned  in  large  quantities  in  temporary  kilns  erected  for  the 
purpose,  and  the  lime  ashes  being  mixed  will  form  a  most  valu- 
able ardcle  for  fertilizing  the  soil. 

The  limestone  found  in  York  and  Oxford  Counties,  is  in- 
cluded in  alternating  strata  of  gneiss,  or  mica-slate,  and  the 
width  of  the  beds  varies  from  a  few  inches  to  several  feet  in 
thickness.  These  beds  generally  rest  upon  the  flanks  of  gran- 
ite mountains,  and  they  occur  also  on  the  hills  and  table-lands. 

In  many  of  the  towns  through  which  we  passed,  the  stone 
walls  were  principally  built  of  this  rock,  and  an  abundance  of 
h  is  scattered  over  the  fields.  This  limestone  is  of  the  very 
best  kind  for  agriculture,  since  it  is  destitute  of  magnesia,  and 
may  therefore  be  used  more  freely,  and  with' less  scientific 
'knowledge  on  the  part  of  the  farmer. 

'When  pure  lime  is  wanted  for  mortar,  the  best  stone  may 
be  selected  for  burning,  or  the  rock  with  its  foreign  minerals 
-0an  then  be  taken  from  the  kib  after  being  burnt;  slaked  with  a 
Utile  water,  the  lime  being  riddled  out  very  easily,  while  the 
^use  will  prove  valuable  as  a  manure,  for  it  will  have  much 
Kme  adhering  to  it.  In  this  ease,  the  sifted  hydrate  of  Eme  is 
t9  be  immediately  mixed  with  the  sand  by  nieais  t>f*tiiOfeinh 
tor,  if  it  18  required  for  mortnr*  Digitized  by  Google 
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The  limestones  which  we  have  collected  were  obtained  in 
the  following  places. 

Newfield,  Norway,  Paris,  Buckfield,  Winthrop,  Hallowell, 
Whitefield,  Brunswick,  Phipsburg,  Union,  Bluehill. 

The  six  first  mentioned  localities  furnish  granular  limestone, 
imbedded  in  gneiss,  suitable  for  agriculture. 

The  Wfaitefield  locality  I  have  not  yet  examined,  but  the 
specimens  given  me  are  the  stratified  blue  and  white  compact 
carbonate  of  lime,  of  good  quality. 

The  Phipsburg  limestone  is  highly  granular  or  crystal- 
ine,  and  is  colored  here  and  there  by  plumbago  or  graphite. 
Tins  rock  is  very  pure,  and  suitable  for  every  usual  purpose. 

Union  possesses  a  very  inexhaustible  supply  of  elegant  white 
dolomite  marble,  suitable  for  lime  and  for  monumental  archi- 
tecture. 

ROOFING  SLATE. 

Bangor,  in  Wales,  has  hitherto  enjoyed  the  exclusive  privi- 
lege of  supplying  the  world  with  roofing-slates,  but  it  is  certain 
that  she  will  find  a  powerful  rival  in  the  Bangor  of  Maine,  for 
that  city  is  destined  to  be  the  place  of  exportation  for  all  the 
good  slates  used  on  the  Atlantic  coast. 

Inexbauslible  quarries  of  this  valuable  material  occur  along 
the  banks  of  the  Piscataquis,  from  Williamsburg  to  Foxcroft, 
and  it  is  highly  probable  that  we  do  not  yet  know  a  tenth  part 
of  its  extent.  We  do  know,  however,  that  there  is  a  sufficien- 
cy there,  to  supply  the  cities  of  America,  if  not  of  the  whole 
world. 

In  Williamsburg,  Barnard  and  Foxcroft  openings  have  been 
made,  and  the  quality  of  the  slates  has  been  proved  to  be  equal 
if  not  superior  to  any  ever  used  m  roofing.  Every  foot  of 
rock  gives  from  30  to  40  handsome  slates,  and  some  have  be0ki 
obtained  and  made  into  writing  slates,  large  enough  to  cal- 
culate upon  the  extent  and  value  of  the  quarries,  for  they 
may  be  obtained  9  feet  by  5  square.  One  which  I  have  seen 
framed  was  2}  feet  by  4  feet,  and  vras  very  handsome  and  of 
good  quality  as  might  be  desired. 
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There  ba^e  been  obtained  during  the  present  season  abou^ 
100  boxes  of  roof-slate,  which  was  quarried  for  the  purpose  of 
testing  its  value. 

When  a  road  is  made,  and  the  means  of  transportation  are 
prepared,  we  shall  see  an  abundance  of  this  article  in  the  mar- 
ket, and  people  will  not  care  which  Bangor  it  comes  from,  so 
long  as  it  is  of  good  quality,  and  is  sold  at  a  low  price.  Even 
in  the  present  state  of  the  country,  I  understand  that  ihe  cost 
of  furnishing  the  Barnard  and  Williamsburg  slates  to  market  is 
not  more  than  $5  per  ton,  in  Bangor,  and  $11  per  ton  in  Bos- 
ton.    Thus: 

Cost  of  quarrying  and  trimming, $3     ' 

Transportation  to  Bangor,        6 

Do.  from  Bangor  to  Boston,  ...       3 

The  Welsh  slates,  I  am  informed,  sell  for  $27  per  ton,  so 
that  even  were  the  cost  double  the  amount  above  estimated, 
there  would  still  be  a  large  profit  to  the  owners  of  the  quarry. 

We  observed  that  most  of  the  houses  in  Bangor,  and  other  cities 
of  the  State,  are  covered  with  Welsh  slates,  that  were  first 
imported  into  New  York  or  Boston,  and  there  purchased  and 
transported  to  Maine. 

A  few  years  hence  this  will  appear  equally  absurd  with  the 
fact,  that  our  fathers  used  to  send  to  Wales  for  grave-stones,  and 
the  good  Dutchmen  of  New  York  to  Holland  for  brick.  In- 
deed, we  need  not  go  so  far  from  home,  for  less  than  20  years 
ago,  I  am  told,  that  it  was  customary  to  send  from  Hallowell 
to  Quincy  for  granite  or  sienite,  to  make  underpinnings  to  the 
houses  in  that  town,  and  to  this  day  Quincy  supplies  Maine 
with  tombstones! 

So  it  has  been  and  must  be  with  every  State,  until  their  hills 
and  mountains  are  explored,  so  as  to  develope  their  resources^ 
which  might  otherwise  pass  unheeded  for  ages. 

In  Thomaston  it  has  always  been  customary  to  bum  lime- 
stone with  a  wood  fire,  and  formerly  an  immense  quantity  of 
this  fuel  was  used,  since  it  then  required  no  less  /tlian  three 
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vreekB  to  burn  a  kiln  of  lime.  It  was  afterwards  found  by  tri- 
al, that  the  operation  could  be  as  well  performed  in  the  space 
of  four  days  and  nights.  The  stages  are  divided  into  four 
"turns,"  or  watches,  and  the  consumption  of  fuel  for  each  turn 
of  24  hours  is  as  follows: 

On  the  first  day,  or  turn,  2  cords  of  wood  are  burnt. 
"       second  "     3     "  "  " 

«       third  "     3     "  "  « 

"       fourth  "     2     "  "  " 

10     " 

This  amount  of  fuel  is  required  for  every  100  casks  of  lime, 
and  an  ordinary  kiln  contains  300  casks,  so  that  about  30  cords 
of  wood  are  consumed  in  burning  each  kiln.  It  is  a  curious 
fact,  that  although  as  much  wood  is  crowded  in  as  will  burn, 
that  the  quantity  consumed  should  vary  in  the  manner  above 
stated;  but  it  is  well  known  by  the  lime-burners,  and  I  was  assured 
of  its  truth  by  Dr.  Cochran  and  other  observing  gentlemen  in 
Thomaston.  In  order  to  expel  the  carbonic  acid  from  lime- 
stone, it  is  only  necessary  to  bring  the  rock  to  a  uniform  red 
heat,  and  if  this  is  effected,  the  lime  may  as  well  be  made  in 
half  an  hour,  as  in  four  days,  but  it  is  difficult  to  heat  the  pie- 
ces of  stone  suddenly,  without  fusing  their  surface  so  as  to  de- 
stroy the  lime.  Hence  the  operation  requires  a  slower  and 
more  regulai-  application  of  heat  than  might  at  first  be  supposed. 

On  account  of  the  present  high  cost  of  wood,  it  was  propos- 
ed to  make  trials  of  other  and  cheaper  methods  of  burning  lime, 
iUid  it  has  been  found,  that  refuse  skreenings,  or  dust  of  anthra- 
cite, will  answer  the  purpose. 

There  have  been  two  perpetual  kilns  erected  in  Thomaston 
during  the  past  summer,  and  I  was  informed  that  the  price 
paid  for  coal  dust  in  New  York  is  $1,75  per  ton,  and  that  it 
costs  from  50  to  75  cents  per  ton  to  transport  it  to  Thomas- 
ton. One  ton  of  coal,  it  is  estimated,  will  bum  from  25  to  30 
casks  of  lim^,  so  that  while  tliat  burned  by  means  of  wood  costs 
24  cents  per  cask,  for  burning,  the  coal  kilns  will  furnish  the 
same  quantity  for  the  cost  of  from  8  to  15  cents.     Owing  to 
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this  discovery,  a  complete  re?olmion  wiH  be  ejected  in  this 
business,  and  when  lime  is  furnished  at  a  lower  rate,  there  will 
be  a  proportionable  augmentation  in  the  demand.  Every  far- 
mer who  needs  it,  and  who  formerly  could  not  afibrd  to  lime 
his  soil,  will  now  be  enabled  to  obtain  a  supply  at  a  low  price. 
It  may  be  useful  to  present  a  sketch,  showing  the  prin* 
ciples  on  which  the  perpetual  kiln  is  constructed,  and  the 
wood^cut  below  represents  a  section  of  one  of  them.  No. 
l,is  a  perpendicular  section  of  the  coal  kiln,  used  in  Thorn- 
aston.     The  attached  scale  gives  its  proportions. 


a  Lining  of  Are  itone,  (talcoM  aiat«.) 
b  Common  rock,  (mica-»Inte,  or  argilluceoiu  slate.) 
c  Drawini;  arch  from  which  tho  lime  is  taken,  as  fast 
as  it  is  burned,  the  bars  of  iron  represented  by 
the  dotted  line  being  removed,  so  that  it  fhlls 
upon  the  hoarth,  and  is  removed  and  packed  wliea 
cool. 

Lime  may  be  burned  also  by  means  of  peat  and  wood,  in 
a  large  oblong  square  kiln,  the  stone  being  piled  up  in  alter- 
nating layers,  with  this  fuel  which  is  to  be  fired  from  the  arch 
below.  This  processs  is  particularly  adapted  to  the  burning 
of  lime  for  agricultural  purposes,  and  temporary  kibs  of  large 
dimensions  may  be  made  for  the  purpose.  In  this  case,  it  is 
intended,  that  the  whole  mass  of  lime  and  ashes  mixed,  should 
be  used  together,  as  the  mixture  will  act  favorably,  especially 
in  the  treatment  of  sandy  soils. 

The  dimensions  of  this  kiln  are  22  feet  in  height,  9  feet* 
the  boshegy  (the  widest  part  internally,)  6}  ft  at  top,  and 
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the  hearth  is  3  ft  wide.  A  shed  is  erected  immediately  before 
the  drawing  arch,  so  as  to  cover  the  workmen  and  protect  the 
casks  of  lime  from  rain.  Two  kibs  are  kept  in  operation,  and 
are  covered  by  a  common  shed.  The  charge  of  limestone  and 
coal  is  introduced  from  the  cliff,  against  which  the  kilns  are 
built,  and  they  are  kept  always  full,  more  charge  being  added 
as  the  lime  is  drawn. 

Fig.  2,  represents  a  section  of  a  new  kind  of  kiln,  in  which, 
either  anthracite  dust,  bituminous  coal  or  wood  may  be  used, 
or  both  may  be  employed  at  the  same  time. 

It  differs  from  the  other  perpetual  kiln  only,  by  having  arches 
in  which  the  fuel  used  is  to  be  wood  or  bituminous  coal.  The 
arches  should  be  of  larger  dimensions  in  proportion  than  are 
represented  in  the  plan. 

This  kiln  is  easily  constructed,  and  may  be  made  to  serve  in 
various  ways,  as  the  price  of  each  kind  of  fuel  changes.  In 
case  coal  dust  is  used,  no  fire  is  required  in  the  lateral  arches, 
but  they  should  be  stopped  by  means  of  a  stone. 

It  is  obvious  that  the  fire  is  here  under  the  absolute  control 
of  the  person  who  tends  the  kiln,  for  the  opening  being  closed 
betew,  the  rapidity  of  the  combustion  can  be  checked  at  pleas- 
ure, and  by  opening  the  hearth  door  the  draft  may  be  renewed. 
Since  the  fire  is  never  extinguished  unless  to  make  repairs,  a 
vast  amount  of  heat  is  saved,  which  in  others  is  required  to 
raise  the  heat  of  the  kiln,  and  no  time  is  lost  in  waiting  for  it 
to  cool,  so  that  it  can  be  discharged.  Since  the  heat  is  uniform, 
there  is  not  so  much  injury  sustained  in  the  stone-work,  by 
cracking  from  expansion  and  contraction. 

In  the  country,  where  coal  cannot  be  obtained,  we  recom* 
mend  the  new  kiln,  since  it  requires  but  very  little  wood,  and 
the  operation  may  be  carried  on  steadily,  while  all  the  ashes  is 
kept  apart  pure  and  suitable  for  the  manufacture  of  potash.  In 
this  case,  the  limestone  is  not  heated  to  full  redness  until  it 
reaches  the  centre  of  the  boshes,  and  it  is  there  burned  by  the 
concentrated  flames  from  the  arches  d  d,  from  whence  it  de- 
scends to  the  hearth,  converted  into  lime. 

The  following  Wood  cut  represents  the  form  of  the  common 
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lime  kilns  used  in  France,  in  which  the  lime  is  burned  by 
means  of  fleets  of  wood  in  twelve  hours. 

Fig.  3. 


A.  Lima-fftone  laid  in  Uie  form  of  an  arch  opon  which  the  smaUer 

are  piled. 
D.  Fire  arch  into  which  the  (bel  is  thrown. 
C.  and  V.  Ash-pit  and  draft-arch  through  which  the  air 

combaation. 


paeeee  to  rapport 


Figure  4  represents  the  new  French  lime-kiln  in  which  Peat 
is  used  for  fuel  and  it  may  be  advantageously  employed  in 
Msdne  where  that  subsance  is  abundant. 

Its  proportions  are  16  feet  in  height,  8  feet  in  diameter  at  its 
widest  part  internally. 

The  upper  view  represents  a  vertical  section  of  the  kiln  set 
for  burning,  while  the  lower  one  is  a  ground  plan  of  the  hearth 
in  the  tranverse  section  at  M.  M. 

L.  L.  F.  F.  represent  the  lining  of  fire-brick  or  fire-proof 
stone. 

M.  M.  the  outer  layers  of  stone  masonry. 

6.  shews  the  proportional  lines  of  the  curvature. 

K.  the  Chimney. 

E.  E.  C.  the  grate. 

D.  the  ash-pit. 

In  the  ground  plan. 

A.  B.  the  arch  where  the  fire  is  managed. 

L.  L.  ground  plan  of  the  lining  near  the  grate. 
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.By  m^uis  of  their  eliptical  forms,  the  French  kilns  save  a 
considerable  proportion  of  the  heat,  since  it  is  radiated  by  the 
wdls  into  the  midst  of  the  limestone  instead  of  being  immedi- 
«lel}r  lost'by  the  mouth  of  the  kib. 

I  have  considered  it  an  essential  requisite  for  granite  quar^ 
riei,  that  they  should  be  situated  near  the  sea-coast,  but  with 
regard  to  limestone  mtended  for  home  consumption,  it  is  deci-* 
dedly  advantageous  to  find  it  in  the  interior,  where  fuel  is 
cheap  and  abundant. 

Thomaston,  Camden,  Lincolnville,  and  Union  will  supply 
the  market  abroad,  while  it  would  prove  too  expensive  for  the 
farmer  residing  60  or  100  miles  from  the  sea-coast,  to  trans- 
port the  lime  from  those  regions,  to  his  farm.  Hence  he  will 
depend  upon  the  localities  discovered  in  his  vicinity. 
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On  Deer  Isle  occurs  an  enormous  mass  of  serpentine,  ^ich 
has  been  thrown  up  through  the  granite.  This  substance  is  com- 
posed of  silex,  magnesia,  lime,  oxide  of  iron  and  water.  It  is' 
filled  with  delicate  fibres  of  asbestua,  which  have  become  indu-«' 
rated,  and  will  give  an  admirable  eflfect  to  the  polished  stone. 
It  also  contains  scattered  lamellae  of  diaUage,  that  gives  it  » 
variety  of  different  shades. 

This  rock  is  identical  with  the  highly  prized  mwUey 
known  under  the  name  of  verd-antique.  It  is  of «  deep  olive 
green  color,  with  maay  lines  of  aabestus  and  spots  of  yellow  dU 
aUage. 

In  quarrying  the  serpentine,  it  will  be  necessary  dther  tO' 
mortice  it  out,  or  to  blast  it  in  huge  masses,  by  means  of  goiw 
powder,  large  and  very  deep  holes  being  drilled  for  the  purpose, 
sa  that  the  blocks  may  not  be  shivered  by  the  discharge.  BmiiU 
otmameotal  articles  have  already  been  made  from  the  quarry^ 
but  no  extensive  operations  have  yet  been  carried  on.  If  it  can: 
be  obtained  in  good  sized  slabs,  it  will  become  an  important  ar«* 
tide  of  commerce.  The  locality  has  already  been  described" 
m  our  topographical  section. 

If  the  price  of  epsom  salts  and  magnesia  would  warrant  the 
operation,  these  substances  could  readily  be  made  from  this  ser^ 
pentine,  since  100  lbs  of  the  rock,  will,  when  combtnfid  wilh 
sidiphuric  acid  and  crystalized,  produce  196  lbs  of  epsom  aalt% 
which  decomposed  by  carbonate  of  potash  or  soda,  will  §irm 
carbonate  of  magnesia,  and  by  the  chemical  operttioa  a  large 
quantity  of  Venitian  red  may  also  be  produced.  Works^of  this 
character  are  carried  on  near  Baltimore,  and  tb^  are  for.  the 
present,  able  to  supply  the  demands  of  the  markets 

Hone  slate,  or  novactdite,  useful  for  oilstonea,  is  extremdijri 
abundant  in  Maine,  and  may  be  advantageously  wrought  upoiii 
Little  Deer  Island  and  the  Western  I&knd  in  Penobscot  bay« 
It  is  equal  in  quality  with  that  brought  from  the  Meditei^ 
ranean,  known  under  the  name  of  Tivkeyoiktoneywiiich  eellc 
in  Boston  for  fifty  centa  a  pound*    If  thi»  roek.  is/exlincted 
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and  shaped  as  required,  for  sale,  it  will  meet  with  a  ready  de- 
mandy  and  the  locality  is  amply  sufficient  in  extent,  to  supply 
the  world  with  oilstones. 

Felspar,  suitable  for  the  manufacture  of  fine  porcelain  or  chi- 
na ware,  is  abundant  in  Maine,  and  is  vastly  more  pure  than  the 
kind  used  at  the  porcelain  works  of  Sevres  in  France.  When 
citizens  of  Maine  have  become  adepts  in  the  art,  we  need  not 
send  abroad  for  China  ware,  for  we  have  all  the  materials  re- 
quired and  an  abundance  of  soft  wood  necessary  for  baking  the 
ware. 

I  have  had  the  properties  of  the  felspars  of  Maine  amply 
tested  by  three  years  experience,  and  dentists  to  whom  I  have 
given  specimens,  pronounce  that  from  Brunswick  the  best  they 
have  ever  used  in  making  mineral  teeth,  which  are  formed  from 
this  mineral. 

Plastic  clay,  suitable  for  brown  ware,  is  found  abundantly  in 
Maine,  and  that  upon  the  Androscoggin  in  Turner,  is  the 
finest  I  have  seen,  and  might  be  extensively  used  for  this 
kind  of  pottery.  From  it  milk  pans,  jars,  and  various  other  ar- 
ticles of  domestic  and  dairy  use  may  be  manufactured.  An 
extensive  deposit  of  this  fresh  water  clay  occurs  in  the  town  of 
Madewaska,  on  the  banks  of  the  St.  John. 

Fuller'9  earth  is  found  in  Newfield  and  Parsonsfield,  and  in 
the  former  town  was  once  an  article  of  trade,  but  the  demand  has 
since  declbed,  owing  to  improved  processes  in  cleansing  cloth, 
so  that  it  is  now  but  little  used  in  factories.  It  will,  however, 
'  be  useful  for  domestic  purposes  in  removing  grease  spots,  for 
which  purpose  a  small  demand  will  always  exist. 

Jasper,  a  precious  stone,  is  also  found  abundantly  in  the 
State,  in  beds  always  in  contact  with  trap  rocks.  On  Sugar 
Loaf  Mountain,  upon  the  Eastern  bank  of  the  Seboois  river, 
there  is  a  bed  of  this  mineral,  10  feet  wide,  cutttng  through  the 
mountain,  in  contact  with  a  huge  trap-dyke  to  which  it  owes  its 
origin.  Immense  quantities  of  boulders,  or  rounded  masses  of 
jasper,  also  occur  scattered  in  diluvial  soil,  and  are  also  found 
m  the  bed  of  the  Aroostook  and  St.  John  Rivers. 

Chalcedony  and  carnelian  are  ako  found  in  globes,  or  hollow 
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q>erical  masses  in  the  amygdaloidal  trap  rocks,  and  also  as  boul- 
ders, in  the  St.  John  river. 

Horn-stone,  which  will  answer  for  flints,  occurs  in  various 
parts  of  the  State,  where  trap-rocks  have  acted  upon  silicious 
slate.  The  largest  mass  of  this  stone  known  in  tlie  world 
is  Moimt  Kineo,  upon  the  Moosehead  lake,  which  appears  to 
be  entirely  composed  of  it,  and  rises  700  feet  above  the 
lake  level.  This  variety  of  horn-stone  I  have  seen  in  every 
part  of  New  England  in  the  form  of  Indian  arrow-heads,  hatch- 
ets, chisels,  &c.  which  were  probably  obtained  from  this  moun- 
tab  by  the  aboriginal  inhabitants  of  the  country.  It  breaks 
with  a  sharp  cutting  edge,  and  appears  well  adapted  to  the  uses 
for  which  it  was  employed. 

Fluor-spar,  a  mineral  composed  of  fluorine  and  calcium,  is 
found  in  Maine  at  Long  Island  in  Bluehill  bay.  It  is  of  a 
green  color  and  is  crystalized  in  octaedra,  a  form  composed  by  two 
four  sided  pyramids  applied  base  to  base.  This  mineral  is  used 
only  by  chemists,  for  the  preparation  of  fluoric  acid,  and  by  the 
workers  in  glass  for  etching  on  that  substance.  When  it  is  pul- 
verised, and  put  into  leaden  or  silver  vessels  and  then  treated 
with  sulphuric  acid,  and  warmed  fluoric  acid  gas  rises  and  will  dis- 
solve the  silica  in  the  glass,  removing  it  in  the  state  of  fluo-sil- 
icic  acid  gas;  and  if  the  surface  of  the  glass  is  covered  with  a 
layer  of  wax,  and  figures  are  drawn  through  the  coating,  with  a 
pin  or  needle,  and  the  glass  is  then  exposed  to  the  fluoric  acid 
gas,  designs  may  be  engraved  upon  that  substance  in  a  few  mo- 
ments. Fluor-spar  is  sold  in  the  apothecaries'  shops  for  fifty 
cents  a  pound,  but  the  demand  at  present,  is  very  limited. 

Phosphate  of  lime  occurs  in  scattered  crystals  in  granite-rocks 
in  almost  every  part  of  the  State,  and  may  be  known  by  its  brill- 
iant green  color,  and  its  phosphorence  or  light  which  it  gives 
out,  when  thrown  on  heated  iron.  Some  varieties  of  it,  how- 
ever, are  clear  and  colorless,  and  others  are  straw  yellow; 
hence  its  appearance  being  very  deceptive,  one  of  its  names, 
apaUUj  is  derived  from  the  Greek  word  signifying  to  deceive. 
Another  fine  bluish  green  variety  is  called  from  its  color,  as- 
paragus stone.     Its  colors  arise  from  certain  accidental  color- 
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jng.maltersixihich  it  contains.     This  nuBend  is  not  '«i  aroeie 
of  commerce. 

Beryl,  a  sub-species  of  the  emerald,  occurs  in  Maine,  in 
large  and  beautiful  crystals,  some  of  which  ^are  from  6  to  8  inch- 
es in  diameter.  It  crystalizes  in  the  form  of  a  6  sided  prism, 
vith  plane  terminations.  Its  color  is  of  various  shades  of 
green,  and  the  nearly  transparent  varieties  of  a  sea-green  color 
are  used  in  jewelry,  under  the  name  of  aq^a-marine;  the  latter 
variety  is  found  in  Bowdoinham,  imbedded  in  qaartz  veins, 
which  traverse,  gramte.  The  other  dark  grass-green  vairieties 
^e  abo  found  there  in  the  granite  itself,  and  in  the  soil  derived 
£ram  its  decomposition. 

Large  and  beautiful  beryls  are  also  found  in  the  granite  of 
Piurker's  Island,  at  the  mouth  of  the  Kennebec  river.  [See 
spectmeen  in  the  cabinet.]  They  are  also  found  in  Albany, 
near  the  Portland  road. 

This  mineral  is  not  used  in  commerce,  excepting  when  of  a 
rich  and  -deep  green  color,  and  it  is  then  known  under  tlie  name 
of  emerald — its  color  being  produced  by  a  trifling  quantity 
of  clu'omic  acid. 

Garnets  suitable  for  ornament  occur  in  various  parts  of  the 
State,  the  finest  yellow  kind  being  found  at  Phipsburg,  while 
the  deep  red  occur  at  Brunswick. 

The  vai'ious  colored  tourmalines  are  found  in  Paris,  Oxford 
County,  and  were  first  discovered  by  £.  L.  Hamlin,  Esq.  while 
a  tesident  in  that  town.     They  are  the  following  : 

Green  tourmalme,  of  a  rich  pistachio,  olrve,  and  emerald 
green  color,  frequently  transparent,  and  equalling  the  emerald 
in  beauty.  Specimens  of  this  stone  have  been  out  and  used 
tor  ornamental  purposes. 

IRON  ORES. 

There  are  an.  abundance  of  valuable  ores  of  iron  in  Maine, 
which  are  of  great  statistical  importance  to  the  country.  Iron 
IB  one  of  the  essential  requisites  in  all  the  arts  of  civilized  soci- 
ety, and  is  the  strong  arm  of  sfltional  prosperity.  It  is  a  know- 
ledge of  the  art  of  woAiogtUs  metal  thatdistingoishes  the.moie 
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powerAd  eitybed  races  of  mankind,  and  gives  thera  the  means 
ofwtthstandiDg  the  encroachments  of  barbarians. 

It  will  be  impossible  for  me  to  enter  minutelj  into  details  re- 
iPMipeeting  the  nsefubess  of  tliis  substance,  and  I  have  only  to 
refer  to  the  varioos  instruments  used  in  the  arts,  to  satisfy  you 
of  its  paramount  value.  It  will  be  seen  that  iron  is  the  metal 
tfiat  gives  us  the  power  of  subduing  nature  to  our  will.  It  forms 
the  plough  that  tills  our  fields,  and  the  sword,  spear  and  gun 
which  defend  them.  On  the  one  hand  ii  is  employed  as  culinary 
utensils,  in  which  our  food  is  prepared,  and  on  the  other  it  is 
made  to  hurl  cannon  balls  at  our  foes.  From  the  plough  to  the 
penknife  it  is  the  most  universal  metal  employed  in  the  arts  6f 
Itfe.  Its  magnetic  properties  directed  Cohimbus  across  the 
Qceaft  and  discovered  this  continent;  the  same  property  s^rv^i 
now  to  direct  our  course  through  the  midst  of  pathless  seas  and 
tangled  forests,  while  it  also  serves  to  point  Odt  the  boundaries 
of  our  landed  estates.  I  need  say  no  more  of  uses  so  appa- 
rent to  every  observing  man,  but  I  will  remark  that  this  metal,  b 
a  statistical  point  of  view,  is  worth  len  times  as  much  as  all  the 
so  called  precious  metals  that  are  wrought  in  the  world. 
That  is  the  real  amount  of  actual  value  received  from  iron  mines 
is  ten  times  as  much  as  is  obtained  from  those  of  gold  and  sil- 
ver and  is  just  half  of  the  whole  value  of  the  metals  knowA 
and  wrought  in  the  world.  Several  mines  of  this  ore  were  de- 
scribed in  my  last  report  as  occurring  in  Maine,  and  I  have 
great  satisfaction  in  stating  that  we  have  discovered  several 
new  and  unportant  veins  and  beds  of  this  valuable  mineral  sit- 
uated where  they  can  be  wrought  advantageously. 

On  the  Aroostook  river,  near  the  house  of  Mr.  Currier, 
I  found  a  bed  of  Red  Haematite  Iron,  ore  of  the  very  best 
quality,  36  feet  wide  and  of  immense  and  unknown  length. 

Tlus  ore  is  included  in  Calciferous  and  Manganesian  Slates 
and  is  admirably  siliiated  for  mining  and  for  transporting  to 
naAet.  Endless  forests  occur  around,  that  will  supply  an 
abuodance  of  charcoal,  wluch  requires  only  the  labor  of  prepar- 
ing. Stones  suitable  for  buildin.;  the  furnace  occur  iimne<&- 
tM^  $kon  on  the  River,  a  few  miles  distaat.    LMettons 
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abounds  in  the  immediate  vicinity  and  red  sandstone  that  lOMf 
be  used  for  hearth  stones,  occurs  upon  the  Tobique  stream  in 
New  Brunswick. 

This  ore  contains  53  per  cent,  of  Iron  and  will  give  60  per 
cent,  of  cast  metal  or  50  per  cent,  of  bar  Iron.  The  ore  is 
wholly  inexhaustible,  since  it  runs  with  tlie  strata  of  slate, 
probably  through  the  wilderness  towards  Houlton.  It  is  cut 
off  in  one  place  on  the  Presq  Isle  river  by  a  dyke  of  trap, 
but  will  doubtless  be  found  again  beyond  it,  running  on  in  the 
same  line. 

Since  the  last  Report  was  presented,  I  have  made  a  chemi- 
cal analysis  of  the  Woodstock,  N.  B.  Haematite,  which,  like 
that  above  described,  contains  53  per  cent,  of  Iron.  We  have 
not  yet  been  able  to  examine  that  bed  so  as  to  trace  it  across 
our  boundary  line,  but  there  b  no  doubt  of  its  existence  with- 
in our  jurisdiction. 

At  Linnaeus,  Mr.  Carey  of  Houlton,  has  discovered  sever* 
al  valuable  beds  of  Granular  Magnetic  Iron  ore,  acconqMmied 
by  Manganesian  slates.  It  has  doubtless  been  acted  upon  by 
trap-rock  which  has  reduced  it  from  the  Per.  Oxide  or  Haema- 
tite to  Magnetic  Iron  ore.  In  Buckfield  there  are  found  ex- 
cellent ores  of  Iron,  exactly  like  those  of  Sweden,  from  which 
their  fine  tough  Iron  is  made,  so  universally  admired  for  its 
strength,  purity  and  adaptation  to  the  making  of  cast  steel. 

Newfield  and  Shapleigh  abound  in  Bog  Iron  ores,  yielding 
from  30  to  40  per  cent,  of  good  cast  Iron. 

Argrle  and  Clinton  have  also  extensive  deposits  of  Bog 
Iron.  Magnetic  Iron  ores  have  also  been  found  in  Patricktown 
and  in  Raymond,  but  I  have  not  been  able  yet  to  explore  their 
extent  and  value. 

It  is  probable  that  many  of  these  localities  may  be  advanta- 
geously wrought  by  means  of  charcoal.  Where  a  deposit  is 
very  extensive  a  blast  furnace  may  be  erected.  If,  however, 
there  are  doubts  as  to  the  extent  of  the  ore,  then  Bloomery 
forges  of  trifling  cost  should  be  used  and  bar  Iron  may  then  be 
made. 

A  small  blast  furnace  capable  of  smelting  one  ton  and  a  half 
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of  iron  par  diem,  will  cost  about  11,000  or  $12,000. — ^Large 
establishments  require  a  capital  from  50  to  $100,000. 

Bloomery  forges  are  like  those  used  by  blacksmiths,  except- 
ing that  they  have  a  deep  fire-proof  bed,  and  are  of  much 
larger  dimensions.  The  cost  of  a  bloomery,  with  its  building 
(a  mere  wooden  shed)  would  not  amount  to  more  than  from 
800  to  1000  dollars.  Two  trip  hammers  are  requured^ 
and  water  power  for  moving  them,  and  for  blowing  the  fur- 
nace. No  one  should  attempt  to  put  up  a  blast  furnace  with- 
out the  ai^^.  of  a  practical  furnace-man,  since  there  are  many 
details  in  the  art,  which  can  only  be  learned  by  experience. 

In  the  town  of  Buckfield  in  Oxford  county,  there  are  several 
beds  of  rich  magnetic  Iron  ore,  included  in  granite  rocks.  On 
Waterman's  farm,  it  occurs  in  veins  from  one  to  eight  inches 
wide,  and  they  are  so  abundant  that  a  considerable  supply  may 
be  obtained.  I  should  think,  that  even  among  the  loose  masses 
at  present  lying  upon  the  soil,  a  man  could  collect  nearly  a  ton 
of  ore  per  diem.  This  locality  is  worthy  of  more  extensive 
exploration,  since  it  is  probable  that  wider  veins  may  be  dis- 
covered and  wUl  prove  a  valuable  addition  to  that  which  can  be 
extracted  from  die  mine  on  the  Lowe  estate,  where  there  is 
a  bed  of  excellent  magnetic  iron  ore,  capable  of  yielding  an 
ample  supply  for  bloomery  forges,  from  which  the  very  best 
kind  of  wrought  iron  and  steel  may  be  made.  This  locality 
lis  worthy  the  attention  of  iron  founders,  since  the  ore  will 
yield  about  70  per  cent,  of  cast  iron,  and  60  per  cent,  of  bar 
metal. 

In  the  town  of  Shapleigh,  there  is  an  extensive  bed  of  ex- 
cellent iron  ore,  running  along  the  borders  of  Newfield  upon 
the  Litde  Ossipee  river;  and  there,  a  small  but  good  blast  fur- 
nace has  been  erected  by  a  Portsmouth  Company,  and  from  1 
to  l\  tons  of  iron  are  manu&ctured  daily,  whQe  the  furnace  is 
m  blast.  This  ore  yields  about  40  per  cent,  of  metal  which 
is  of  good  quality,  and  capable  of  being  converted  into  bar 
iron  and  steel.  I  have  had  an  opportunity  of  collecting  some 
statistical  information  respecting  Uiese  works,  which  b  here 
presented. 
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The  furnace  belongs  to  a  corporation  called  the  Sbapleigh 
Iron  Company.  It  is  situated  upon  the  banks  of  the  Little 
Ossipee  river  in  Newfield,  and  was  erected  last  year,  under  the 
superintendance  of  the  experienced  iron  master,  Thomas  O. 
Bates,  Esq.  of  Bridge  water,  Mass.  The  cost  of  the  furnace 
and  buildings  was'  $13,000  when  completed.  It  is  lined 
»  with  English  fire-brick,  and  the  hearth  is  of  Talcose  slate 
from  Smithfield,  R.  I.  It  was  put  in  blast  for  the  first  time, 
on  the  14th  of  January  last,  and  by  some  accident  the  charge 
became  chilled,  so  that  the  operations  were  arrested  until  the 
present  year  ;  when  on  the  9th  of  August,  it  was  again  put  in 
order  and  set  at  work,  one  thousand  tons  of  the  ore  having,  in 
the  mean  time,  been  collected.  About  800  tons  were  on 
hand  at  the  time  when  I  visited  the  works.  The  charge  for 
smelting  is  as  follows: 
4  boxes  of  bog  ore, 

10  bushels  of  charcoal,  or  5  baskets. 

Eight  bushels  of  clam  shells  are  used  per  diem  as  a  flux. 
There  are  20  charges  as  above.  The  quantity  of  iron  obtain- 
ed from  it  per  diem  is  2,400  lbs.  and  the  castings  are  made 
twice  a  day,  the  metal  being  drawn  into  pig  iron. 

At  the  time  when  I  visited  the  works,  the  furnace  had  not 
attained  its  full  blast,  and  but  2,400  pounds  of  ore  were  smelt- 
ed, which  gave  half  a  ton  of  pig  iron  daily.  Charcoal  made 
from  hard  wood  costs  6  cents  per  bushel,  but  it  is  supposed 
that  it  may  be  obtained  for  a  less  price,  when  people  in  the  vi- 
cinity have  become  accustomed  to  preparing  it. 

I  have  lately  received  from  Messrs.  Samuel  Huse  &  Co. 
who  are  proprietors  concerned  in  this  furnace,  the  foUovnng 
statistical  facts. 

NEWBtniyi^6!it,  Dec.  30,  1887. 
Sir  —  As  we  have  now  had  more  time  to  ascertain  the 
qualities  of  the  bed  of  ore,  we  have  been  engaged  in  wctrking 
at  Shapleigb,  m  the  county  of  York,  State  bf  Maine,  we  will 
endeavor  to  give  you  as  nearly  a  correct  account  of  our  results, 
as  is  practicable  at  this  date.     We  will  merely  say  that,  in  con- 
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:se(|ifteiic6  of /tbe  01^  workbg  smiewhat  difierently  from  the  ores 
.  tbdt  bave  been  J^Dtiad  in  Massachusetts,  w^  b^ve  J^ad  some 
difficulties  to  eaoouol^iry  which  have  preveotod  our  compIyiDg 
with  your  request  at  an  earlier  period,  .jand  perhaps  will  not  be 
sufficiently  correct,  in  all  the  statements  we  shall  make,  for  you 
to  give  as  a  correct  data  for  others  to  build  upon — ^but  we  give 
you  the  rate  of  the  working  of  the  furnace  for  the  last  thifty 
days,  and  you  can  draw  your  own  conclusions. 

The  average  amount  of  ore  has  been  about  one  hundred  and 
twenty  boxes  for.  24  hours — weight  per  box  60  lbs. — 7200  lbs. 
Coal  120  baskets,  equal  to  260  bushels.  Nett  amount  of 
iron  from  the  above  ore,  one  and  a  half  tons  per  day,  or  in 
thirty  days  45  tons. 

The  quality  of  the  ore  is  considered  as  good  as  any  in  the 
New  England  States,  and  much  resembles  that  found  in  the 
State  of  New  Jersey.  This  furnace  is  not  of  the  largest  clasSy 
as  we  did  not  think,  at  the  time  we  erected  this,  the  quantity 
of  ore  in  our  vicinity  sufficiently  large  to  justify  one  of  that 
description.  We  have  since  discovered  traces  of  more  ore, 
which  wiU  increase  the  quantity  sufficiently  for  this,  and  perhaps 
another  furnace,  for  some  years — ^but  not  so  extensive  a  bed  as.n 
may  be  found  in  some  other  parts  of  the  United  States.  Any 
further  mformation  you  may  wish,  we  shall  be  pleased  to  com- 
municate. The  furnace  is  now  out  of  blast,  after  making  a  blast 
of  seventeen  weeks,  and  will  probably  remain  so  for  about  six- 
ty days,  as  the  season  is  rather  unfavorable  for  the  commence- 
ment of  new  operations. 

Respectfully  yours, 

SAMUEL  HUSE  &  CO. 

The  following  wood-cut  shows  a  vertical  section  of  an  Iron 
Furnace,  in  which  the  ore  is  smelted  by  means  of  diaK  oal.  It 
is  30  feet  high  from  the  hearth  to  the  trunnel  head,  and  'J  feet 
in  diameter  across  the  boshes.  The  lining  is  made  ol  fire- 
brick, between  which  and  the  masonry  of  the  stark,  ihei  p  is  a 
layer  of  fine  charcoal  and  sand,  rammed  into  a  s^put  ef  for 
the  purpose.     Spaces  are  left  also  in  the  masonr}  >e^  li  e  sione 
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work,  which  are  filled  with  sand.  Clamps  made  of  iron  bars 
bind  the  work  together.  The  scale  of  French  metres  gives 
the  proportions  of  the  various  parts  of  the  furnace,  a  metre  be- 
tng  3  feet  3.37  bches. 
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A.  Tmimrt-head. 

B.C.  Interior  of  tlM  ftniaM. 
D.    EBtr«ieeorth«Tii7«nfbrlh6bUMtpipe. 

B.  Hearth. 

O.    Vent  Ibr  drftwlog  off  tlM  Irot. 
H.    Dan  fbr  CMttaif . 
R*8.    BeetkMiMroHtlMboAM. 

T.V.     LtMOfMtllMIMrMllMhMrti. 
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A  gendeman  io  Boston,  well  acquainted  with  iron  worksy  has 
furnished  me  with  the  followii^  statistical  observations  respect-    ' 
ing  the  expenditures  and  profits  of  iron  furnaces. 

In  Vermont  dear  Troy,  there  has  been  lately  established 
a  large  blast  furnace,  by  which  three  tons  of  cast  iron  are 
obtained  per  diem  from  the  granular  magnetic  ore  of  that 
town. 

The  charcoal  used  each  day  amounts  to  600  bushels, 

and  costs  per  bushel  4  cents,  $24  00 

Cost  of  ore  and  flux  for  3  tons  of  iron-^f  10  per  diem,     10  00 
Labour,  $10,  10  00 

Interest  on  capital  of  $100,000,  $6  per  diem,  6  00 

Cost  of  three  tons  of  cast  iron  $50  00 

Three  tons  of  cast  iron,  at  $45  per  ton,  sell  for  135  00 
Deduct  cost  of  manufacturing,  50  00 

Profit  on  three  tons,  $85  00 

When  two  tons  are  made,  the  profit  is  $43  33 

This  gentleman  also  states  that  the  following  are  the  items 
of  expenditure  and  profit,  at  the  Franconia,  N.  H.,  iron  works, 
where  magnetic  iron  ore  is  also  wrought,  the  &verage  width  of 
the  veins  being  but  two  feet,  from  which  one  man  can  blast  out 
two  tons  daily,  at  the  cost  of  $6  per  ton. 

Six  laborers  are  employed  at  the  furnace,  viz:  two  top  men, 
who  attend  to  the  charge;  three  fire  men,  who  have  the  care  of 
the  blast,  and  of  the  casting;  and  one  gutter  man. 

Two  tons  of  iron  are  made  each  day.     Limestone,  used  for 
flux,  is  carted  six  miles  to  the  furnace. 
700  bushels  of  coal  bre  used  daily,  costing  4  cents  per 

bushel,  $28  00 

Cost  of  the  ore,  $6  per  ton,  4  tons,  24  00 

Cost  of  flux,  and  roasting  of  the  ore  2  00 

Labour  of  six  men  10  00 

Interest  on  capital,  and  contbgencies,  6  00 

Cost  of  fwo  tons  of  pig  iron,  $70  00 

Two  tons  of  pig  iron  sell  at  the  foundry  for        100  00 
Deduct  cost,  70  00 

Dmly  profit,  $80  00 
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Bat,  in  the  form  of  castbgs,  made  at  the  w<Hrks,  the  iron 
sells  frequently  for  $75  per  ton,  which  would  give  $80  dai- 
ly profit.    Bar  Iron  sella  for  $100  per  ton. 

I  trust  that  we  may  soon  have  a  number  of  smeltbg  furnaces 
in  operation  in  Maine,  and  that  no  longer  so  large  and  valuable 
resources  will  be  allowed  to  remain  neglected,  while  the  State 
is  paying  enormous  sums  of  money  to  England,  Sweden  and 
Russia,  for  her  supplies  of  this  indispensable  metal. 

There  are  numerous  deposits  of  iron  ore  in  the  State,  a  few 
of  which  have  already  been  examined,  wliile  I  i\ave  not  yet 
been  dble  to  explore  the  extent  of  others.  In  Clinton,  con^ 
siderable  deposits  of  bog  ore  are  found,  specimens  of  which 
have  been  sent  to  me.  The  ore  is  of  good  quality,  but  I  am 
not  yet  aware  of  its  extent.  In  the  town  of  Williamsburg,  10 
miles  north  from  Mr.  OreenleaTs  house,  there  occurs  a  large 
and  valuable  bed  of  bog  iron  ore.  It  has  also  been  discovered 
in  large  quantities  in  the  town  of  Argyle.  Mr.  Curtis  has 
sent  me  a  package  of  specimens,  which  are  of  excellent  qual- 
ity, and  exactly  like  the  Shapleigh  ore.  He  mforms  me  that 
there  is  an  ample  supply  for  a  blast  furnace,  and  charcoal  may 
be  had  for  3  cents  per  bushel.  This  locaUty,  being  near  the 
Penobscot,  and  but  a  few  miles  from  the  Oldtown  Railroad, 
can  doubtless  be  wrought  to  advantage.  Water  power  is  found 
close  at  hand,  and  the  locality  is  said  to  offer  every  facility  re- 
quired for  successful  operations.  I  hope  to  be  able  to  ascer'* 
tain  the  precise  extent  of  the  ore  early  the  ensuing  spring. 
Good  bog  ores  are  found  also  at  Bluehill,  and  will,  perhaps,  be 
wrought,  should  the  magnetic  ores  on  the  nei^boring  islands 
be  mined  and  smelted,  ifor  the  bog  ore  would  mix  with  it  to  ad- 
vantage, and  occurs  close  at  hand.  There  are  small  deposits 
of  bog  ore,  also,  at  Castme;  also  at  Paris,  Saco,  JewePs  Is- 
land and  Thomaston,  But  they  do  not  appear  to  be  of  suffi- 
cient extent  to  justify  the  erection  of  furnaces.  In  Lebanon 
there  appears  to  be  an  extensive  deposit  of  bog  iron  ore, 
wluch  is  found  in  numerous  places  where  the  diluvial  gravel  has 
been  gullied  by  brooks;  there  being  no  forest  trees  around,  it 
cannot  be  wrought  to  advantage.     In  the  town  of  Union,  there 
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is  an  enonnous  bed  of  this  ore,  more  tban  thirty  feet  thick, 
which  occurs  near  a  pond  on  the  side  of  a  hill.  It  is,  howev- 
er, contaminated  by  the  presence  of  a  little  pyrites,  and  will 
only  answer  for  common  castings,  since  the  presence  of  sul- 
phur renders  the  iron  brittle,  and  it  cannot  be  entirely  freed 
from  it  in  the  furnace.  In  a  former  report  I  had  occasion  to 
point  out  many  other  valuable  localities,  where  iron  ores  occur 
abundantly,  and  I  beg  leave  to  refer  you  to  that  document  for' a 
particular  description,  it  being  my  object  now  to  present  only 
what  we  have  discovered  during  the  present  year. 

The  most  valuable  bed  of  iron  ore  which  I  have  found  in 
the  State,  occurs  on  the  south  side  of  the  Aroostook  River, 
above  the  house  of  Mr.  Currier,  in  the  township  marised  No. 
13,  4th  Range,  on  Coffin's  map  of  the  public  lands.  The 
bed  is  mcluded  in  red  and  green  argillaceous  slate  rocks,  and 
runs  in  a  N.  W.  and  8.  E.  direction  to  an  unknown  extent. 
It  is  36  feet  wide,  and  was  traced  by  us  to  the  lengdi  of  1000 
feet,  while  there  is  not  a  doubt  that  it  runs  across  the  country  to 
an  immense  extent,  and  probably  belonging  to  the  same  range 
as  the  great  bed  of  Iron  ore  that  I  discovered  last  year  in 
Woodstock.  Its  direction  would  cause  its  line  to  strike  in 
the  township  belonging  to  Williams  College  and  Groton 
Academy,  situate  near  Houlton,  and  it  will  probably  be 
found  to  cut  through  this  tovm.  It  is  of  great  extent  and  evi- 
dently inexhaustible.  Situated  upon  a  great  and  navigable  riv- 
er, where  a  large  flat  boat  may  run  to  the  St.  John,  there  being 
but  one  obstruction  at  the  falls,  near  its  mouth,  where  there  is 
a  carrying  place  for  half  a  mile,  it  is  evident  that  this  iron  may 
be  advantageously  wrought,  not  only  for  the  supply  of  our  ter- 
ritory, but  also  for  the  inhabitants  upon  the  St.  John,  for  at 
Woodstock  no  less  than  $120  is  paid  for  a  ton  of  bar  iron,  and 
we  can  afford  to  supply  them  for  a  less  price,  with  better  iron 
than  England  can  produce.  This  ore  yields  53  per  cent,  of 
pure  metal,  and  will  give  60  per  cent,  of  pig  iron.  It  is  the 
very  best  kind  of  ore  to  smelt,  being  easily  mined,  and  just 
heavy  enough  to  make  a  good  charge  for  the  blast  furnace. 
Wrought  by  means  of  charcoal,  it  will  yield  iron  equal  in  qual- 
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itjr  to  the  best  from  Sweden,  and  capdik  of  hmog  wroui^  in- 
to the  finest  kinds  of  cast  steel. 

Although  England  exports  her  own  iron,  which  »  of  an  infe- 
rior quali^,  she  k  oUiged  to  depend  upon  Sweden  and  Russin 
for  all  the  metal  used  in  cutlerf,  and  no  less  than  $70  per  ton 
is  paid  by  them  for  the  Swedish  iron  manufactured  by  mesne 
of  charcoal. 

Iron  furnaces  will  hereafter  be  put  in  operatioa  upon  the 
Aroostook)  and  all  the  various  branches' of  manufacture,  which 
are  die  invariable  attendants  upon  such  a  fiimace,  will  be  erect- 
ed, wherever  water  power  and  odier  suitable  conveniences  are 
found.  All  the  implements  of  husbandry  that  are  made  of  iron 
or  steel,  may  be  furnished  from  this  mine,  which  is  one  of  the 
most  valuable  m  the  Union,  not  only  on  account  of  its  extent^ 
but  also  for  its  situation  on  the  borders  of  a  large  river,  amid  in* 
terminable  forests,  which  wiU  supply  charcoal  for  the  mere  ht- 
bor  of  cutting  and  bumnig  the  wood. 

I  trust,  also,  that  American  enterprise  and  capital  will  noc 
allow  the  Woodstock  mine  to  remain  a  buried  treasure,  for 
there  is  in  that  town  an  inexhaustible  bed  of  iron  ore,  of  the* 
best  quality,  exactly  like  that  upon  the  Aroostook  which 
yields  no  less  than  53  per  cent,  of  pu^e  iron. 

Near  our  frontier,  close  to  a  United  States  military  post, 
as  I  before  observed,  this  bed  is  of  national  importance,  and 
should  it  be  found  to  cross  our  boundary,  as  I  doubt  not  it  does, 
then  it  would  be  one  of  the  best  localities  in  the  Union  for  the 
establishment  of  a  national  foundry  of  cannon  and  small  arms. 

Let  our  enterprising  citizens  consider  well  the  importance  of 
this  proposal,  for  not  only  will  the  locality  become  property  ct 
immense  value  to  the  State  and  the  Union,  but  the  various 
branches  of  wholesome  industry,  connected  with  the  manufac- 
ture of  iron,  will  invariably  be  found  to  enrich  and  improve  the 
condition  of  all  classes  of  persons  concerned.  If  we  are  to 
have  railroads  and  great  agricultural  improvements,  let  us  at 
least  make  our  own  tools  and  iron  bars  for  the  purpose,  and  not 
depend  upon  foreign  countries  for  most  important  instruments* 

Should  it  come  to  pass  hereafter,  that  difBoukies  may  arise 
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between  Ote&t  Britain  and  this  country,  resulting  in  a  declara- 
tion of  war,  would  it  not  be  of  imm^ise  importance  to  us,  to 
become  disfranchised  from  our  dependance  upon  their 
foundries,  so  as  to  be  able  to  manufacture  at  least  our  own 
weapons  of  defence  ?  Maine  should  learn  to  depend  upon  her 
own  resources,  and  such  resources  she  possesses  in  equal*  ex- 
tent with  any  other  country  in  the  world. 

Lead  ores  have  been  found  in  several  parts  of  the  State,  but 
not  bi  very  large  vems.  'The'Lubec  mines  appear  to  be  the 
most  valuable,  and  may  doubdess  be  wrought  to  advantage.^- 
Some  additional  exploration  has  taken  place  during  the  past 
summer,  and  it  was  found,  as  I  had  indicated,  that  the  veins 
widen  as  they  descend.  The  prospects  of  the  individuals 
concerned  appeared  very  propitious,  until  the  embarrassments 
of  trade  caused  a  stoppage  of  their  operations,  in  common  with 
ahnost  every  enterprise  of  the  kind  in  the  country. 

Besides  lead,  zinc  and  copper  ores,  described  as  occurring 
at  Lubec,  an  ore  of  bismuth  has  been  found,  which  was  smalya- 
ed  by  my  fnend  A.  A.  Hayes.  This  ore  may  be  wrou^t  for 
making  soft  solder,  used  by  the  workers  in  tin-plate,  and  it  may 
also  be  used  as  a  component  of  type  metal. 

A  sm^Il  vein  of  lead  and  zinc  ores  has  been  discovered  in 
the  town  of  Parsonsfield,  but  not  of  sufficient  magnitude  to  be 
profitably  wrought.  It  is,  however,  an  indication  of  the  oc- 
currence of  those  ores  in  the  vicinity,  which  should  not  be 
overlooked. 

Manganese  occurs  abundandy  scattered  in  the  soil  of  Maine, 
and  in  sevend  places  forms  beds  of  considerable  thickness. 
In  Thomaston,  upon  Dodge's  Mountain;  Bluehill,  on  Osgood's 
farm;  Paris,  upon  Tuel's  estate,  and  in  numerous  other  plac* 
es,  there  are  considerable  masses  of  the  black  oxide  of  this 
metal.  It  is  used  for  bleachmg,  and  for  the  preparation  of  oxy- 
gen, also  for  the  destruction  of  vegetable  matter  in  the  glass 
furnace,  and  finr  giving  a  violet  color  to  ornamental  glass.  The 
silicate  of  manganese,  composed  of  silex  and  the«prot-oxide  of 
manganese,  witha  litde  iron,  all  chemically  combined,  occurs* 
in  an  enprmous  bed  upon  Bluehill  Mountain,  but  althouj^  tbb 
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miBeci^  is  80  abuodant,  I  baro  ool  y«t  fowd  out  mj  prpfiti|)Uf 
method  of  using  it  in  the  arts;  but  as  notl^  is  made  in  vain, 
I  doubt  not  that  uses  will  hereafter  be  found  for  it,  if  none  ex- 
ist in  the  present  state  of  our  arts.  It  forms  a  bed  36  feet 
wide,  and  of  great  but  unknown  extent. 

Tungsten  is  foun^,  in  combmation  with  iron  and  manganese^ 
in  the  mineral  called  wolfram.  It  is  conaideredy  universally) 
an  iadioation  of  tb.  This  mineral  I  found  near  the  tide  mills 
at  Bluehill,  in  oomptty  with  another  mineral  which  also  occurs 
m  tb  mines — ihe  sulfrfmret  .of  molybdena.  Tungsten  is  used 
in  porcehttn  painting  and  enameling,  and  this,  with  some  chem^ 
ical  applicati(His,  are  the  only  uses  known  for  this  substance. 

Arsenical  iron  occurs  abundandy  in  Maine,  forming  veins  in 
the  granite,  sienite,  and  greenstone  trap-rocks.  This  mineral 
is  eomposed  of  46  per  cent  arsenic  and  54  per  cent  iron^  apd 
may  be  psed  for  the  purpose  of  manufacturing  the  white  oxide 
of  arsenic,  which  is  used  m  the  making  of  shot.  There  are 
considerable  veins  of  this  ore  at  BluehiU,  Thomaston  and  New- 
field.  It  is  frequendy  miataken  for  silver,  and  sometimes 
for  tin  ore.  When  it-  is  roasted  in  close  vessels,  metal- 
lie  avseoic  sublimes;  and  if  atmospheric  air  is  admitted,  the  me^ 
tal  oxidates  as  it  rises,  and  forms  the  white  oxide,  or  arsenious 
acid,  a  substance  well  known  as  a  poison.  Arsenical  pyrites, 
or  the  sulphurets  of  iron  and  arsenic,  abo  abound,  and  they  oc- 
cur in  veins  in  grasnite  rocks.  On  Davis  farm,  in  Newfield,  I 
observed  that  the  rocks  dug  out  in  sinkings  well,  were  filled 
with  an  in&dty  of  veins  of  this  mineral,  and  since  it  decompos- 
es when  exposed  to  the  joint  action  of  air  and  water,  sulphuret 
of  arsenic  being  formed,  it  may  not  be  altogether  safe  to  make 
use  of  water  in  contact  with  it,  since  this  mineral  is  slightly  sol- 
uble in  water,  and  is  poisonous.  It  can  be  easily  imagined  that 
a  complicated  case  of  medical  jurisprudence  might  grow  out  of 
an  occurrence  of  this  kind,  and  I  beg  leave  to  call  your  atten- 
tion to  the  subject,  on  that  account.  I  should  certainly  feel 
very  reluctant  in  making  use  of  water  constandy  flowing  from 
rocks  charged  with  arsenic;  and  although  I  do  not  know  of  any 
case  of  poisoning,  from  such  a  cause,  it  is  still  possible  that 
they  may  have  occurred,  unknown  even  to  the  sufferers^oOQle 
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Iron  pyntea,  or  the  lR-sul{dmret  of  iron,  ia  one  of  iibe  most 
abimdant  minerals  in  Maine,  and  is  frequend/  mistaken  for  gold 
or  silver,  according  to  the  color  it  presents.  It  may  be  readily 
distinguished  by  its  crystaline  form,  which  is  that  of  a  rig)ht 
square  prism,  nearly  approximatii^  the  cube,  and  by  its  chem- 
ical characters,  which  are  readily  tested.  When  it  is  struck 
with  a  hammer,  it  is  easily  crushed  into  powder,  which  serves 
to  distinguish  it  from  native  gold  or  silver,  which  are  malleable. 
When  thrown  on  red  hot  iron,  or  upon  burning  coals,  it  gives 
off  an  odor  of  sulphurous  acid,  and  the  powder  left  behind  is 
magneuc,  so  diat  it  will  be  at  once  taken  up  by  a  magnetic  bar 
or  needle.  This  mineral  is  composed,  in  100  parts,  of 
SuljAur  46 

Iron  54 

When  it  occurs  m  large  quantities,  it  is  valuaUe,  and  is  used 
in  the  manufacture  of  copperas  or  sulphate  of  iron,  which  sub- 
stance  it  forms  by  spontaneous  decomposition,  but  more  readi- 
ily  if  slightly  roasted  by  fire  and  then  treated  with  water. 

The  pyritiferous  slates  of  Maine  are  exceedingly  rich  in  this 
mineral,  and  may  be  made  to  form  both  copperas  and  alum. 
It  should  always  be  observed  whether  the  slate  contains  magne- 
sia or  not.  If  it  does,  it  will  act  as  an  almost  insurmounta- 
ble obstacle  in  the  manufacture  of  alum,  since  a  large  quantity 
of  sulphate  of  magnesia  is  formed,  which  renders  it  difficult  to 
manage.  On  Jewell's  Island  there  is  an  establishment  for  the 
manufacture  of  these  articles,  and  there,  the  rock  containing  a 
considerable  proportion  of  talc  (a  magnesian  mineral)  is  found 
to  decompose  very  slowly,  and  it  is  not  yet  ascertained  whether 
the  work  can  be  profitably  carried  on. 
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In  Brooksrille,  opposite  Castine,  there  b  a  rerj  rich  deposit 
of  pyritiferous  slate,  which  may  be  profitably  wrought  for 
copperas  and  alum.  The  shte  is  of  the  argillaceous  kmd,  and 
the  pyrites  is  most  beautifully  and  adrantageously  distributed, 
it  being  b  layers  alternating  with  the  slate,  which  appears  on 
its  cross  fracture  like  alternate  leaves  of  silver  and  black  paper, 
laid  one  upon  the  other.  It  contains  sufficient  pyrites  to  aHowof 
a  slight  roasting  so  as  to  render  it  easily  decomposable.  I  should 
think  that  this  rock  would  give  nearly  its  weight  of  crystalised 
ults,  and  hence  the  locality  is  evidently  of  great  value. 

When  copperas  can  be  made  on  the  sea-coast,  advanti^ 
may  be  taken  of  it  to  manufacture  several  other  chemical  pro* 
ducts.  Thus  the  sulphate  of  iron,  (copperas)  will  decompose 
sea  salt,  and  form  sulphate  of  soda,  which  may  be  crystahzed 
out,  and  then  decomposed  by  the  action  of  carbonate  of  lime, 
when  it  will  give  carbonate  of  soda,  an  article  largely  in  de- 
mand for  glass-making,  and  for  the  manufacture  of  soap. 

Establishments  of  this  kind  have  been  set  up  in  England, 
where,  I  understand  a  patent  has  been  granted  for  the  process. 

In  order  to  manufacture  these  salts  from  pyritiferous  slate, 
we  have  first  to  break  the  ore  into  small  pieces,  three  or  four 
inches  m  diameter,  or  even  of  smaller  dimensions.    A  large 
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heap  of  it  is  then  piled  up  on  an  inclined'plane,  made  of  hard 
clay,  and  a  little  fuel  is  put  into  tlie  midst,  and  fired  so  as  to 
heat  a  portion  of  the  ore.  The  fire  soon  spreads  through  the 
mass,  and  if  a  little  water  is  pumped  upon  it,  it  bums  with  in-, 
creased  activity,  and  the  operation  goes  on  rapidly.  Then  as 
the  decomposition  proceeds,  more  water  is  poured  on,  and 
it  takes  up  the  saline  matters  formed,  and  runs  into  a  vat  at  the 
foot  of  the  inclined  plane,  from  which  it  is  re-pumped  upon  the 
heap  until  the  solution  is  saturated,  when  it  is  allowed  to  run 
mto  another  vat  wh^:*e  the  sediment  subsides,  after  which  the  li- 
quor is  boiled  down  and  crystalized.  The  copperas  is  separa- 
ted in  crystals,  and  alum  is  formed  firom  the  remaining  liquid, 
by  addmg  some  sulphate  of  potash.  It  is  yet  uncertain  wheth- 
er the  Jewel's  Island  works  will  prove  advantageous  to  the 
parties  concerned,  since  ihe  ore  is  rather  poor,  but  there  are 
many  other  localities  where  profitable  operations  may  be  carri- 
ed on. 

In  case  war  should  take  place,  we  shall  be  able  to  extract  all 
the  sulphur  required  in  the  manufacture  of  gun-powder  froor 
pyrites,  and  should  then  be  independent  of  the  volcanoes  of  the 
Mediterranean.  During  times  of  peace,  we  can  obtab  sulphur 
at  a  lower  rate  from  abroad,  tlian  we  should  have  to  expend  in 
extracting  it  from  this  mineral,  for  when  that  substance  is  pro«v 
duced  by  natural  operations,  it  is  always  much  cheaper  than  it 
can  be  prepared  by  the  hand  of  man. 


Digitized  by 


Google 


AGRICULTURAL    GEOLOGY. 


OEOLOaiCAL     ORIGIN,    DISTRIBUTION,    CHEMICAL     COMPOSI- 
TION AND  CAPABILITIES  OF  SOILS. 

Considering  the  vital  importance  of  a  correct  knowledge  of 
the  science  and  art  of  Agriculture,  upon  which,  man  depends 
for  his  daily  bread,  we  shall  willingly  atail  ourselves  of  any  in- 
formation that  may  throw  light  upon  the  principles,  by  which 
we  are  to  be  guided  in  practical  operations. 

It  cannot  be  concealed  that  agriculture  in  this  country  is  far 
below  the  standard  attained  in  Europe,  and  that  by  their  more  ^ 
scientific  methods,  the  French,  German  and  Italian  farmers  are 
enabled  to  raise  larjger  crops,  so  as  to  supply  us  with  many  ar- 
ticles of  agricukural  produce,  at  a  lower  tale  than  we  have  been 
able  to  grow  them  upon  our  own  soil,  and  this  too  has. been  ef- 
fected by  people  whose  soil  costs  vastly  more  than  ours. 

It  is  well  known,  that  for  several  years  past,  large  quantities 
of  wheat,  barley,  Indian  corn  and  beans,  have  been  imported  in- 
to this  country  from  France,  Germany,  Venitian  Lombardy, 
Tuscany  and  Fgypt,  while  at  the  same  time,  orders  have  been 
sent  out  from  France  for  die  pui'chase  of  our  refuse  bones;  and 
the  bone  black  of  sugar  refineries — substances  used  in  that  coun- 
try for  improving  the  soil.  Thus,  strange  as  it  may  seem,  the 
French  farmers  send  out  to  this  country  for  manure,  and  supply 
tts  with  bread,  while  many  remain  ignorant  of  the  value  of  those 
very  substances  so  eageriy  sought  for  by  our  fordgn  breth- 
ren! 

European  science  has  been  brought  to  bear  upon  the  art  of 
agriculture,  and  hence  the  improvements  are  rapidly  progres- 
sing-there;  while  we  have  as  yet  done  but  httle  towards  the  de- 
Velopement  of  tins  most  important  of  arts. 

I  know  that  many  intelligent  farmers  decry  ^^book  farming" 
as  useless,  and  their  remarks  are  certainly  worthy  of  our  atten- 
tion, and  we  may  perhaps  remove  their  objections.  Good 
books  on  this  subject  record  the  experience  of  many  excellent 
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practical  farmers,  and  concentrate  dl  the  information  that  is 
scattered  in  various  parts  of  the  world;  while  at  the  same  time 
they  give  general  rules  by  which  we  are  to  be  guided  in  prac- 
tice. Where  then  is  the  objection  that  has  been  raised  against 
such  knowledge?  It  will  be  found  that  there  are  few  such 
books  m  existence,  although  there  are  materials  enough  on  re- 
obvd  to  furnish  a  good  treatise,  and  those  books  that  have  ap- 
ipeared,  are  deficient  in  some  of  the  most  essential  particuhirs, 
•or  they  are  so  technical  that  those  who  are  unacquainted  with 
the  elements  of  science  cannot  understand  them.  There  are 
also  imperfections  in  the  certificates  and  rules,  owing  to  no  an- 
alysis having  been  made  of  the  soils  in  question. 

So  also  our  own  farmers  are  unacquainted  with  the  composi- 
tion of  their  own  soik.  Hence  we  account  for  the  uncertainty 
of  the  results  obtained  by  those  who  make  trials  of  new  meth- 
ods In  farming,  and  we  ought  not  to  be  surprised  at  their  fre- 
quent failures. 

If,  howevw,  all  the  conditions  of  the  problem  were  under- 
stood by  both  parties,  farmers  would  readily  job  hands  with 
their  scientific  co-laborers,  and  the  art  of  agriculture  would 
soon  become  as  certain  as  any  other  art,  while,  by  the  applica- 
tion  of  scientific  principles,  the  business  would  become  of  a 
more  exalted  character,  and  assume  its  true  rank  in  the  consid- 
emAon  of  all  men. 

In  order  to  make  rational  experiments  in  farming,  it  is  essen- 
tial that  the  composition  of  the  soil  should  be  Imown,  and  then 
we  can  act  understandingly  in  our  operations.  In  order  to 
amend  a  soil,  that  knowledge  is  absolutely  necessary,  otherwbe 
we  might  destroy  its  fertility,  by  the  processes  intended  for  its 
amelioration,  and  thus  be  subjected  to  disappomtment  and 
chagrin. 

Mineralogy,  geology  and  chemistry  come  to  our  aid,  and 
serve  to  indicate  the  nature  of  various  soils,  while  sure  indicar 
tions  are  readily  discoverable  for  the  amendment  of  those  which 
are  sterile. 

Agriculture  is  of  so  great  importance  to  the  community,  that 
we  should  not  allow  our  knowledge  of  it  to  rest  up(m  mere  em- 
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pyricism.  It  ought  to  beezaked  to  the  rank  of  a  true  science, 
and  then  it  will  become  one  of  the  most  honorable,  as  it  b  one 
of  the  most  useful  of  arts,  and  even  the  most  highly  educated 
men  will  then  be  proud  to  rank  as  scientific  farmers. 

Let  us  now  examine  the  subject  more  in  detail,  and  ascertain 
how  much  light  we  may  obtain  from  the  science  of  geology, 
that  may  serve  to  guide  us  in  our  researches. 

We  have  first  to  consider  the  geological  origin  of  soils. 

Every  attentive  person  must  have  observed,  that  solid  rocks, 
exposed  to  die  combined  action  of  air,  water,  and  different  de- 
grees of  temperature,  undergo  decomposition  and  disintegration, 
so  that  they  crumble  into  powder,  and  that  some  rocks  decay 
more  rapidly  than  others,  owing  to  their  structure,  or  mineralo- 
gocal  compositiod!  K  a  rock  is  porous,  or  stratified  iii  its 
structure,  water  infiltrates  into  it,  and  on  freezing,  expands  with 
such  power,  as  to  tear  the  surface  of  the  rock  to  pieces,  so  that 
it  readily  crumbles.  When  fire  runs  through  the  forests,  it 
heats  the  surface  of  the  rocks,  and  by  the  irregular  expansion 
produced,  they  are  shivered  into  fragments. 

The  action  of  running  water  and  friction  of  stones,  also  serve 
to  grind  the  rocks  into  powder,  by  attrition  of  their  surfaces, 
and  the  detritus  is  borne  along  by  the  streams,  and  deposited 
m  low  lands,  or  along  their  borders. 

When  a  rock  contuns  iron  pyrites,  or  sulphuret  of  iron,  that 
mineral,  by  the  action  of  air  and  water,  decomposes,  and  forms 
copperas,  or  sulphate  of  iron,  and  the  sulphuric  acid  of  that 
substance  acts  powerfully  on  some  of  the  ingredients  of  the 
rock,  and  causes  its  rapid  decompositicm.  Any  person,  who 
has  been  on  Iron  Mine  Hill,  in  Gardiner,  will  fully  understand 
how  rapid  is  this  operation,  and  may  there  see  its  results.  The 
oxidizbg  power  of  the  atmosphere,  also,  acts  powerfully  upon 
the  surface  of  those  rocks,  which  have  for  one  of  their  compo- 
nents, the  prot-oxides  of  the  metak,  iron  and  manganese,  and 
as  those  oxides  take  up  another  portion  of  oxigen,  they  increase 
in  bulk,  become  brown  or  black,  and  the  stone  falls  into  fir^- 
ments. 

These  are  a  few  of  the  causes  now  in  action,  which  modify 
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the  solid  crust  of  ^e  globe,  and  it  appears  tba^  their  effect$,are 
far  more  important,  than  we  might  at  first  imagine.  Whoever 
looks  upon  the  muddy  waters  of  the  Mississippi,  Ganges,  Po, 
the  Rhine,  and  the  Rhone,  or  reads  the  calculations  respecting 
the  enormous  quantity  of  matter  brought  down  from  the  moun- 
tains by  those  rivers,  will  at  once  appreciate  the  modifying  in- 
fluence of  those  causes  which  are  continually  wearing  down  the 
solid  matter  that  forms  the  mass  of  our  mountains. 

Geology  teaches  us,  that  such  causes  were  formerly  in  more 
powerful  operation,  and  that  the  ancient  world  was,  from  its  in- 
fancy, subject  to  violent  catastrophes  accompanied  by  power- 
ful inroads  of  the  sea;  oceanic  currents  and  tumultuous  waves 
having  for  many  successive  periods  rushed  over  the  land,  and 
beaten  the  loftiest  crags  of  the  highest  moui^tains.  We  should 
then  naturally  expect,  that  the  earth  would  present  ample  testi- 
mony of  the  action  of  these  powerful  causes  of  disintegration 
of  the  rocks,  and  we  do  observe  that  a  large  portion  of  the 
,  loose  materials  upon  the  surface,  bear  proofs  of  aqueous  action 
and  mechanical  abrasion.  By  those  ancient  convulsions,  the 
detritus  of  th6  solid  rocks  was  prepared,  and  forming  the  vari- 
ous soils,  which  we  observe,  the  earth  was  rendered  capable  of 
yielding  its  rich  stores  of  vegetation,  on  which  alarge  proportion 
ofthe  animated  creatures  depend  for  their  food.  From  the  foun- 
dation of  the  everlasting  hills,  the  Creator  began  to  prepare 
the  world  for  the  habitation  of  his  noblest  creature,  man,  and 
converted  a  portion  of  the  solid  rocks  into  soils,  which  were 
given  as  the  field  of  human  labor,  and  .to  the  progenitor  of  our 
race  it  was  commanded  that  he  should  till  the  soil. 

If  we  take  up  a  handful  of  earth,  and  examine  it  attentively, 
we  shall  readily  discover  such  mineral  ingredients,  as  denote 
the  rocks  from  which  it  originated.  Thus  we  discover  in  a 
soil  numerous  spangles  of  mica,  grains  of  quartz,  and  white  or 
brown  earthy  looking  particles,  which  are  felspar ;  besides 
which,  we  remark  a  considerable  portion  of  fine  brown  powder, 
which  being  examined  with  a  microscope  is  found  to  be  com- 
posed of  the  same  minerals,  more  finely  pulverised,  and  mixed 
with  the  brown  oxide  of  iron.     It  will  be  at  once  understood, 
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that  such  a  soU  »rises  from  the  disintegration  and  decomposition 

'  df  granite  rocks,  and  that  the  oxide  of  iron  was  derived  from 

the  pjrrites,  or  the  prot-oxide  of  iron,  contained  in  tbat  rock. 

A  boil  arising  from  the  decomposition  of  gneiss,  possesses 
liindlar  characters,  only-  the  mica  is  more  abundant. 

Soils'  from  mica  slate  are  made  up  of  a  large  proportion  of 
mica,  mixed  with  grains  of  quartz. 

Sienite,  and  hornblende  rock,  produce  a  dark  brown  soil,  in 
'  which  thOTe  is  but  little  quartz,  and  a  great  deal  of  felspar,  and 
decomposed  hornblende. 

Grdenstone  trap-rodks  form  by  their  decomposition  a  brown 
'  soil,  which  contains  pieces  of  the  undecomposed  rock,  but  the 
component  minerals  in  the  soil  itself,  are  rarely  so  distinct  as  to 
be  discoverable.  This  soil  is  a  warm  kind  of  loam,  soft  and 
spongy,  easily  comi^ressed  into  smaller  dimensions  by  the  pres- 
sure of  the  hand,  but  not  adhesive  Uke  clay.  It  is  peculiarly 
adi^ed  to  the  growth  of  potatoes,  and  is  a  luxuriant  soil  for 
most  of  our  ordinary  produce. 

Slate-rocks  form  a  soil  of  a  blue  color,  in  which  numerous 
undecomposed  fragments  of  the  rock  niay  be  discovered. 
When  transported  by  water,  it  is  deposited  in  the  state  of  tough 
blue  clay. 

Limestone  forms  various  colored  soils,  according  to  the  nature 
of  the  impurities  it  contains.  They  are  generally  of  a  light  yel- 
Ioii%h  brown  color,  from  admixture  of  a  certain  proportion  of 
'  oxide  t)f  iron.  This  is  especially  the  case  with  those  soils  de- 
rived from  the  argillo-ferruginous  limestone. 

Calcareous  soils,  if  they  are  rich  in  carbonate  of  lime,  may 
be  distinguished  by  their  effervescence  with  acids,  and  the  quan- 
tity of  this  substance  may  be  estimated  by  the  loss  of  weight 
which  indicates  the  proportion  of  carbonic  acid,  that  has  been 
expelled,  and  since  the  carbonic  acid  ahvays  occurs  in  the  ra- 
tio of  nearly  44  per  cent,  to  56  per  cent,  of  lime,  it  is  easy,  by 
a  proportional  calculation,  4o'  ascertain  the  quantity  of  that  min- 
eral in  the  soil. 

It  more  frequently  happens,  that  diere  is  so  minute  a  quantity 
of  carbonate  of  lime  m  the  soil,  as  io  r^uire  a  minute  chem- 
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ical  analysis  for  its  detection,  and  few  farmers  have  eitber  lei- 
sure or  means  for  such  an  operation.  Examples  of  such  analy- 
ses will  be  presently  laid  before  you. 

Talcose  slate-rocks,  when  decomposed,  form  a  light  brown 
soil,  in  which  particles  of  the  rock  are  discoverable,  and  on 
analjrsis,  a  considerable  quantity  of  the  silicate  of  magnesia  is 
found,  which  is  one  of  the  chief  components  of  talc. 

Red  sandstone,  on  disintegration,  forms  soil  composed  almost 
entirely  of  grains  of  quartz,  with  oxide  of  iron,  and  clay,  with 
a  few  spangles  of  undecomposed-mica. 

Orau-wacke,  or  conglomerate,  when  dismtegrated,  produces 
a  light  grey  soil,  full  of  smooth  rounded  pebbles,  which  orig- 
inate from  the  undecomposed  components  of  the  rock. 

Red  porphyry  is  very  slow  of  decomposition,  and  forms  a 
a  bright  red  fine  powder,  filled  with  angular  fragments  of  the 
rock. 

I  have  thus  distinguished  and  described  the  appearances 
which  characterise  those  soils  that  arise  immediately  from  the 
decay  of  solid  rocks,  and  various  characteristic  specimens  of 
each  variety  may  be  seen  in  the  cabinet  arranged  for  the  use  of 
the  Bute. 

Let  us  next  consider  how  soils  are  distributed  on  the  earth's 
surface,  and  see  how  their  qualities  depend  upon  their  situation* 

In  various  sections  of  this  report  may  be  seen  recorded  the 
proofs  of  diluvial  transportation  of  rocks,  far  from  their  parent 
beds,  and  we  have  every  reason  to  believe,  that  this  removal 
was  eflfected  by  a  tremendous  current  of  water,  tha(  swept  over 
the  State  from  the  North  15^  West,  to  the  South  15^  East, 
and  we  have  adduced  in  testimony,  that  such  was  the  direction 
of  that  current,  numerous  grooves,  furrows  or  scratches  upon 
the  surface  of  the  solid  rocks,  in  place,  and  have  shown  con- 
clusively, that  the  rocks  which  we  find  thus  transported,  proved 
to  be  portions  of  ledges  situated  to  the  North  of  the  localities 
where  their  scattered  fragments  are  found. 

It  is  a  matter'^of  surprise,  that  such  enormous  masses  of  rock 
should  have  been  moved  so  fSsur  by  an  aqueous  current ;  but 
when  it  b  remembered,  that  a  rock  does  not  weigh  but  half  so 
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much  when  immersed  io  water,  as  it  does  when  weighed  in  air, 
owing  to  the  support  given  it  by  the  water  around  ;  and  when 
we  reflect  on  the  fact,  that  a  rock  is  still  more  powerfuDy  sop- 
ported  under  the  pressure  of  deep  water,  it  may  be  conceived, 
that  if  a  flood  of  water  did  once  rush  over  the  land,  it  might 
have  removed  large  and  weighty  masses  of  rock,  such  as  we 
find  to  have  been  the  case. 

From  the  observations  made  upon  Mount  Ktaadn,  it  is 
proved,  that  the  current  did  rush  over  the  summit  of  that  lofty 
mountain,  and  consequently  the  diluvial  waters  rose  to  the  height 
of  more  than  5000  feet.  Hence  we  are  enabled  to  prove,  that 
the  ancient  ocean,  which  rushed  over  the  surface  of  the  State, 
was  at  least  a  mile  in  depth,  and  its  transporting  power  must 
have  been  greatly  increased  by  its  enormous  pressure. 

It  will  be  readily  conceived,  that  if  solid  rocks  were  moved 
from  their  native  beds,  and  carried  forward  several  miles,  that 
the  finer  particles  of.  soil  should  have  been  transported  to  a  still 
greater  distance,  so  we  find  that  the  whole  mass  of  loose  mate- 
rials on  the  surface  has  been  removed  southwardly,  and  the  soil 
resting  upon  the  surface  of  rocks,  in  place,  is  rarely,  if  ever, 
such  as  results  from  the  decomposition  of  those  rocks,  but  was 
evidently  derived  from  those  ledges  which  occur  to  the  North- 
ward. 

K  an  attentive  observer  examines  the  soil  in  the  city  of  Port- 
land, he  will  discover,  at  once,  that  it  is  made  up  from  the  de- 
tritus of  granite  and  gneiss  rocks,  while  the  ledges  in  that 
city  are  wholly  composed  of  the  argillaceous,  talcose,  and  mica 
slate-rpcks,  and  granite  and  gneiss  occur  in  great  abundance  to 
the  Northward. 

All  the  markings  on  the  surface  of  the  rocks,  and  the  scat- 
tered boulders  of  granite  and  gneiss,  which  abound  in  that  soil 9 
mdicate  its  origin  to  have  been  in  the  North  15^  or  20^  West* 
I  merely  quote  the  above  locality,  on  account  of  its  being  a 
spot  were  most  persons  will  have  occasion  to  examine  the  facts 
stated.  The  various  sections  of  the  State  present  ample  illus- 
tration of  the  same  fact,  and  every  one  who  will  take  the  trou- 
ble, may  convince  himself  of  its  reality. 
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The  tertiary  deposits  of  clay,  sand  and  marme  sheUs,  were 
evidently  produced  in  tranquil  water,  since  their  strata  indicate, 
by  their  situation,  structure  and  beds  of  sheik,  that  the  clay  was 
gradually  and  slowly  deposited,  allowing  time  for  the  propaga- 
tion and  growth  of  the  various  shell  fish  in  its  several  layers. 
Not.  so  was  the  diluvial  matter  deposited,  for  we  find  it  to  bear 
marks  of  sudden  and  violent  transportation  and  deposition,  the 
various  pebbles,  boulders  and  erratic  blocks  of  stone  being  mix- 
ed in  great  confusion.  I  have  formerly  mentioned  a  locality, 
io  Bangor,  near  the  court-house,  where,  it  would  seem,  there 
are  proofs  of  a  gradual  subsidence  of  the  diluvial  current,  the 
various  particles  becoming  smaller,  as  we  ascend  the  embank- 
ment, until  we  come  to  fine  clay,  which  must  have,  subsided 
from  tranquil  water. 

We  observe,  then,  that  the  tertiary  deposits  were  cut  through 
by  the  diluvial  waters,  which  have  excavated  deep  vallies,  and 
heaped  up  long  ridges  called  horse-backs,  and  the  geq^ral  di- 
rection of  these  vallies  and  ridges,  coincides  with  the  direction 
formerly  bdicated,  as  the  course  in  which  the  current  swept*  , 

Although  we  are  informed  in  the  scriptures,  that  the  Deluge 
was.ordained  for  the  punishment  of  wicked  men,  it  is  certain, 
that  there  was  mercy  mingled  with  this  dispensation,  for  the 
soils  were  comminuted,  transported,  and  mixed  in  such  a  man- 
ner, that  their  qualities  were  improved,  and  rendered  more  suit- 
able for  the  growth  of  plants,  so  that  the  surface  of  the  globe 
was  not  only  purified,  but  new.  and  more  fertile  soils  were  pre- 
pared for  coming  generations,  who  literally  reap  advantage  from 
the  Deluge. 

Besides  the  ancient  aqueous  current,  we  see  every  day  the., 
^tion  of  water  modifying  the  surface  of  the  globe,  trans- 
porting fine  particles  from  the  mountain-side,  and  depositing, 
them  in  the  valleys  and  along  the  margin  of  running  streams^ 
Especially  during  freshets,  when  the  rivers  burst  their  narrow 
coni^^es,  and  spread  out  over  the.  intervales^  do  we  see  rich  de- 
posits formed  of  alluvial  soil. 

Such  currents,  arising  amid  decomposing  vegetable  matters, 
transport  an  infinity  of  fine  particles  of  such  matter,  and  depo- 
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sit  It  with  the  various  earthy  ingredients,  which  fonn  our  rich- 
est meadox^s,^  and  luxuriant  intervale  soils.  Thus  are  formed 
many  of  those  bottom  lands,  which  occur  along  the  river  cour- 
ses of  the  Western  States,  and  the  hanks  of  rivers  in  Maine, 
under  similar  circumstances,  are  found  to  be  composed  of  like 
soils. 

A  river,  coursing  its  way  amid  various  rocks,  cai*ries  down 
and  deposits  fine  particles  of  every  kind,  which  it  meets  with 
in  its  way. 

If  the  rocks  above  are  limestone,  we  shall  have  calcareous 
so9  brought  down  and  deposited  by  the  river.  So  on  the  banks 
of  the  Aroostook,  we  find  a  rich  alluvial  soil,  equalling  in  fer- 
tility the  famed  regions  of  the  Western  States,  and  capable, 
even  under  a  less  genial  clime,  of  producing  crops  of  wheat 
and  other  grain,  fully  equal  in  abundance  with  any  soils  of 
.which  we  have  any  records. 

That  river,  with  its  wide  and  fertile  intervales,  is  destined  to 
become  the  granary  of  the  North,  and  whenever  the  policy  of  the 
State  shall  complete  the  roads,  and  offer  facilities  for  settle- 
ment, we  shall  turn  the  tide  of  emigration,  populate  a  fertile 
district,  and  I  trust  forever  place  that  portion  of  Maine  beyond 
the  power  of  foreign  aggression. 

Soils  are  powerfully  modified  by  the  circumstances  under 
which  they  are  placed,  and  it  will  be  useful  to  consider,  how 
this  may  be  affected  by  their  order  of  super-position. 

I  have  had  occasion  to  examine  two  portions  of  a  field,  in  the 
town  of  Saco,  where  the  superficial  soil  was  uniformly  composed 
of  a  light  brown  sandy  loam,  and  in  one  part  of  that  field,  the  Indian 
com  growing  upon  it,  was  tall  and  luxuriant,  while  on  the  oth- 
er, it  was  short  and  feeble.  The  several  parts  of  tliis  field 
were  treated  with  the  same  kind  of  manure,  and  planted  with 
the  same  grain,  in  the  same  manner,  so  that  their  circumstances 
were  apparently  alike.  On  searching  into  the  cause  of  this  dif- 
ference of  fertility,  it  was  discovered,  that  in  the  luxuriant  part 
of  the  field,  there  was  a  deposit  of  clay,  from  one  to  two  feet 
from  the  surface,  while  in  the  other,  it  was  four  feet  below. 
Hence  it  would  appear,  that  in  the  first  instance,  the  clay  serv-  ^ 
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ed  as  a  retaber  of  moisture  and  of  manure,  ^rinle  in  the  other, 
these  indispensible  requisites  for  healthy  vefgetation,  8«b]l  be- 
yond the  reach  of  the  com.  The  remedy  was  at  once  appa- 
rent, for  it  was  only  necessary  to  mix  clay  with  the  barren  soil, 
to  make  it  retentive. 

It  frequently  happens,  also,  that  we  observe  a  farmer  toiling 
upon  a  tough  clayey  soil,  which  it  is  m  vain  for  him  to  attempt 
to  keep  loose,  for  with  the  first  rain,  the  clay  is  washed  down 
into  a  slimy  paste,  which  by  the  ardent  sun-beams,  is  soon  bak- 
ed into  an  impermeable  nuiss,  which  prevents  the  free  germina- 
tion and  growth  of  the  seed.  Now,  hard  by,  occurs  a  hill  of 
sand,  that  nature  seems  kmdly  to  have  placed  at  his  disposal, 
and  he  is  only  required,  after  ploughing  his  clay  soil,  to  cart  a 
quantity  of  sand  mto  the  furrows,  and  harrow  it  in,  in  order  to 
produce  a  soil  of  good  texture,  which  may  then  be  manured  as 
required,  and  will  produce  well.  In  such  cases,  the  sand  may 
be  added  every  year,  until  there  is  a  sufficiency.  Such  soib 
are  highly  retentive  of  manure,  and  are  worth  the  labor  of  re- 
claiming, and  I  should  denbte  the  neighborhood  of  Bangor,  as  a 
suitable  field  for  such  improvements;  and  I  doubt  not,  that  the 
market  of  that  city  would,  by  its  demand,  amply  repay  the  la- 
bor and  money  expended. 

CHEMICAL  COMPOSITION  OF  SOILS. 

From  the  mineral  ingredients  we  may  form  some  idea  of  the 
chemical  nature  of  the  soils,  but  since  there  may  be  many  mat- 
ters mingled,  in  the  state  of  fine  powder,  not  capable  of  dis- 
crimination by  the  eye,  and  those  very  substances  may  be  the 
cause  of  its  peculiar  properties,  it  becomes  necessary  to  resort 
to  the  aid  of  chemical  science,  and  analytical  art  for  their  de- 
tection. 

It  is  a  strange  and  almost  unaccountable  fact,  that  while  we 
have  the  most  mbute  and  delicate  analysis  of  rare  and  curious 
minerals,  chemists  have  either  neglected  to  ascertain  the  com- 
position of  soils,  or  have  satisfied  themselves  with  the  most 
crude  and  careless  examinations,  that  do  not  answer  the  por^ 
pose  intended. 
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The  late  ilbftrious  chemist,  jSir  Humphrey  Dsvy,  was  cal* 
led  upon  by  the  British  Agricultural  Board,  to  give  a  course 
of  lectures  upon  the  chemical  composition  of  soils,  and  the 
modes  of  amending  those  which  were  sterile,  and  his  lectures 
cmitain  nearly  all  the  information  attainable  by  the  fanner  re- 
specting the  composition  of  soils.     Although  Davy's  Agricul* 
fural  Chemistry  is  as  good  an  essay  as  we  bad  a  right  to  expect 
when  the  art  of  chemical  analysis  was  in  its  infancy,  and  a  vast 
deal  of  valuable  information  is  contained  in  it,  still  the  analyses 
are  so  imperfect,  that  they  neither  serve  to  distinguish  one  kind 
of  soil  from  another,  possessbg  altogether  different  properties, 
nor  serve  to  indicate  such  ameliorations  as  are  required.  When 
Davy  acknowledges  that  his  errors  in  the  analyses  amount  to 
6  or  10  per  cent,  we  must  feel  convinced  that  either  sufficient 
care  was  not  taken,  or  that  the  instruments  of  analysis  which  he 
used  were  not  sufficiendy  exact.    We  shall  see  in  the  analyses 
that  I  shall  present,  that  an  error  of  even  one  or  two  per  cent, 
would  cause  an  utter  failure  in  respect  to  the  information  desir- 
ed, and  shall  at  once  perceive  the  importance  of  the  most  scru- 
pulous exactness  m  the  operation. 

Chaptal  has  ako  given  us  some  chemical  essays  upon  agri- 
Culture,  but  the  anatyses  of  soils  are  generaUy  borrowed  from 
the  work  of  Davy.  It  contains,  however,  much  valuable  in- 
formation respecting  several  different  departments  of  the  art, 
and  a  special  treatise  upon  the  cultivation  of  beets  and  making 
(^  sugar.  This  essay,  has  been  translated  mto  English,  and  is 
worthy  of  the  farmer's  attention. 

The  chemical  analysis  of  soils  is  one  of  the  most  difficult 
and  tedious  operations  the  chemist  is  called  upon  to  perform, 
and  it  seldom  happens  that  the  processes  are  completed  within 
three  weeks  from  the  time  they  were  commenced.  Hence  the 
necessity  of  my  carrying  on  a  number  of  analyses  at  a  time,  in 
order  to  be  able  to  present  them  m  season  for  this  Report. 
By  operating  on  three  or  four  specimens  at  a  time,  the  chem- 
ist is  kept  continuaUy  employed  and  an  extensive  supply  of  ap- 
paratus is  put  in  requisition,  since  the  processes  multiply  with 
astonishing  rapidity,  and  soon  every  vessel  in  the  laboratory 
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finds  occupation,  and  it  is  necessary  to  label  each  glass,  funnel 
or  filter  as  he  proceeds.  Attempts  have  been  made  to  render 
the  art  of  chemical  analysis  easy,  so  that  farmers  might  be  able- 
to  do  them  for  themselves,  but  such  attempts  have  been  en- 
tirely abortive,  for  it  would  presuppose  a  knowledge  of  chemi- 
cal science  and  manipulation  rarely  if  ever  in  possession  of  any 
but  professed  chemists,  and  it  would  be  idle  to  put  instruments  < 
and  reagents  into  the  hands  of  those  who  do  not  know  how  to 
use  them.  It  would  certainly  be  very  useful  to  the  communis 
tjr,  if  our  agricultural  bretheren  would  establish  a  college  or  in* 
stitute,  devoted  exclusively  to  those  arts  appertaining  to  agricul- 
ture, and  such  institutions  will  ere  long  be  founded  in  each  of 
of  the  States,  for  we  begin  to  see  and  feel  the  importance  of  a 
good  scientific  education  among  the  farmers  throughout  our 
country,  and  our  young  men  ought  to  posses  advantages  so  de* 
sirable  and  important  for  their  welfare  and  prosperity.  It  i^ 
evident  that  small  schools  will  do  no  good,  since  they  would 
not  be  sufficiently  well  endowed  to  command  the  services  of 
scientific  teachers,  and  hence  if  the  attempt  is  made,  let  there 
be  one  large  and  well  endowed  agricultural  college  in  each 
State,  connected,  if  found  practicable,  with  the  usual  classical 
institutions,  and  forming  a  branch  of  each  university.  Many, 
who  do  not  desire  to  spend  years  in  the  study  of  Latin  and 
Greek  authors,  are  still  anxious  to  learn  the  elements  of  those 
sciences  which  appertain  to  their  professions,  and  I  have  not 
the  least  doubt  that  a  well  ordered  and  scientific  agricultural 
institute  would  prove  one  of  the  most  popular  and  useful  schools 
m  the  coimtry.  In  such  a  college,  mathematics,  drawing,  sur- 
veying, mechanics,  architecture,  chemistry,  mineralogy,  geolo- 
gy, zoology  and  the  practical  arts,  each  in  their  several  depart- 
ments, might  be  taught  by  study  and  lecture,  while  every  prac- 
tical operation  should  be  learned  by  actual  practice.  I  leave  it 
to  your  good  judgment  to  say  if  such  an  institution  is  not  desir- 
able; and  if  you  desire  its  establishment  you  have  but  to  say  so 
and  it  will  be  done,  and  Maine  will  bear  the  palm  of  having 
founded  one  of  the  most  useful  institutions  of  the  country. 
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MAINE. 

Much  information  may  be  obtained  bjr  mechanical  separation 
of  the  various  particles  of  soil,  and  suchlhave  made  one  of  the 
prelimmary  steps  in  the  operations  of  analysis. 

Three  different  kinds  of  sieves  were  selected,  the  first  of 
wfai(\h  has  meshes  ^  of  an  inch,  or  one  line  in  diameter,  and  is 
made  of.  copper  wire.  The  secwdis  a  sieve  of  nearly  douUe 
the  fineness  of  the  abpve,  having  opesinp  of  the  meshes  i^  of  > . 
an  uicb.  The  third  is  a.  very  fine  gauae  sieve,  with  opaaiogs 
not  iviorethwi  the  ^  of  an  inch. 

By  sifting  the  soil,,  we  can  then  obtain  four  .different  diviatODS  r, 
of  the  particles,  which  I  divide  into  different  grades,  b^inniog  : 
witth<be  Qoarsie  matter  left  on  the  sieve  No^  1,  and  so  on. 

Aft^r  these  opes^Aions  the  next  is  to  be  ieff#cted  by  agititfiag.  v. 
the  finest  soil  which  passed  the  fourth  ^ief  e  with  a  quant^y  of 
watery  and  then  pourmg  off  the  suspended  matter  from  that  left 
at  the  bottom  after  I  minute^s  repose.     This  gives  us  two  oth- 
er degrees  of  fineness  or  the  fifth  and  sixth  divisions. 

One  thousand  grains  of  each  specimen  was  taken  for  each 
analysis,  and. each  proportion  of  divided  matter.  W8S  weighed  in 
the  balance.  For  example,  let  us.  take  a.  i^MciBien  of  a  soil 
from  Maj.  Stone's  farm,  in  Waterford,  taken  fixmi  his  luxuriant 
wheat  field,  six  inches  from  the  surface. 

This  soil  is  of  a  yellow  loam  of  mellow  ^Qxture  andi  jcemail^ 
ably  fertile,  having  on  it  a  crop  of  wheat,  which  will  probab^ 
measure  more  than  30  bushels  to  the  aore.     This  sail  htd  been 
limed  four  casks. to  the  acres   and  was> also  mapured  finom  tbe^^ 
barn-yard  to  a  small  extent.     One  thousand  grains  divided  us   ,. 
foQows: — 

No.  1 — does  not. pass  the  coarse  sieve,and, consists  of  gravel  n- 
derived  from  granite  rocks,  sticks,  a^d)  ^OQM*   ,No.i  1=175 
grains. 

Does  not  pass  3d  sieve — ^fine  sand  and*  vegetable  fibres* 
No.  2=240  grains. 

Does  not  pass  the  third  sieve — ^No.  3=20  grains. 
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Fine  powder  which  came  through  the  gauze  sieve.  No.  4 
s=566  grams. 

No.  1=  175 

2=  240 

3:=?  20 

4=  565 

1000 
This  fine  powder,  agitated  with  a  pint  of  water,  and  turned 
off  in  30  seconds,  left  fine  sand.     No.  5=249,  matter  not  sus- 
pensible.     Matter  suspended,  No.  6=316. 

This  will  give  an  idea  of  a  mechanical  analysis  of  soils. 
These  operations  show  the  texture  and  relative  fineness  of  the 
materiab,  which  throws  great  light  upon  their  peculiar  proper- 
ties. 

Chemical  Jinalyiis  of  Boilfrom  Major  Stone^i  farm^  Wa-^ 
Urford,  One  hundred  grains  of  the  finest  powder,  analyzed, 
gave  the  following  results:  ^ 

Water,  05.0 

Vegetable  matter,  14.0 

Silica,  65.0 

Alumina,  10.0 

Oxide  of  Iron  2.0 

Oxide  of  Manganese,  1.5 

Pbbsphate  of  Lime,  1.0 

Garb.  Lime,  1.5 

100.0 
Tins  soil  is  remarkablj  productive,  and  is  in  a  high  state  of 
cultivation. 

AMlytis  of  9oil  from  the  farm  of  Moses  Emery j  Esq.,  of 

Saeo.    This  soil  }rields  40  bushels  of  com  to  the  acre.     It  is 

a  yellow,  sandj  loam,  and  was  evidently  derived  from  granite 

rocks.     One  thousand  grains,  by  mechanical  analysis,  give — 

The  degrees  of  composition  as  per  method  above  described--* 

1st,  sticks  and  roots,  5 

2d,  coarse  gravel,  13 

Sd,  fine- gravel,  40 

4th,  fine  sand,  17 

5th,  fine  powder,  &c.  925 
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Of  this  fine  powder  there  i 

Matter  suspensible  in  water,  122 

Matter  not  suspensible,  780 

Vegetable  matter  which  floats  on  the  surface 
of  water,  23 


•  AUtmial  ml,  HoaperUfarm^  Arooitook  River.    It  is  a  fine 
yeDow  loam,  very  luxuriant  and  productive  of  wheat,  potatoes. 

Mechanical  analysis — 

1st  degree,  0 

Sd,  vegetable  fibres,  and  coarse  sand,  4 

.3d,        <'  ''    fine  sand,  9 


4th,  very  fine  Idam, 

987 

1000 

Chemical  analysis  gives  die  foUowmg 

results — 

Water, 

4.9 

Vegetable  matter, 
Silica, 

4.0 
76.0 

Alumina, 

5.0 

Per  ox.  iron  and  alumina. 

10.9 

100.9 

In  100  grains  there  ate — 

Insoluble  matter. 

77 

Soluble      '< 

33 

100 
Soil  of  Pkipsburg  Basin,  Dea.  Huiehins^  farm.    Mechani- 
cal analysis  on  1000  grains—^ 

1st  deg.  of  fineness,  veg.  fibres  and  pebbles,    50 


3d    "            " 

90 

3d    «            « 

40 

4th   «            « 

920 

1000 

Chemical  analysis  of  100  grains — 

Water, 

6.5 

Yegetabte  matter. 

V^^ 
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Silica,  66.0 

Manganese,  4.0 

Alumina,  U.O 

Ox.  Iron,  2.0 

Lime,  1.0 

Potash,  1.0 

Magnesia,  3.0 

100.0 
Analysis  of  soil  from  Dodgers  Mountain^  Thomaston,     Dark 
red  brown  color;  growth,  black-oaks,  grass,   rye — ^luxuriant. 
Rocks  around  manganesian  mica  slate. 
Mechanical  analysis — 

1st,  particles  of  slate,  pebbles  and  little  pie- 
ces of  manganesian  slate,  206 
2d  silicious  gravel,  l75 
3d,  fine  sand,  10 
4tb,  very  fine  powder,                                   609 

1000 
Chemical  analysis  on  100  grains  of  the  fine  powder — 
Water,  6 

Vegetable  matter,  13 

Silica,  51 

Alumina  and  Magnesia,  15 

Ox.*  Iron,  12 

Manganese,  6 

101 
Gain  from  moisture,  1 

100 
Wisccuset.     Soil  remarkable  for  the  excellence  of  its  pota- 
toes. 
Mechanical  analysis  of  1000  grains — 

1st  degree  of  fineness,  veg.  fibres  and  sticks,    10 
2d       i<  «*  10 

3d       "  "  20 

4th     <*  "         fine  mould,  960 

1000 
Chemical  analysis  on  100  grains  of  the  fine  powder-^ 
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Water,  4.0 

Vegetable  matter  10.0 

Silica,  58,0   , 

Alumina,  14.0 

Magnesia,  12.0 
Ox.  Iron,  2.0 

100.0 

Cbemical  analysis  of  fine  alluvial  soil,  of  an  ash  grey  color, 
from  the  Oxbow,  of  the  Aroostook  river,  not  cultivated- 
Water,  8 
Vegetable  matter,  6 
Oxide  Iron,  3 
Alumina,  *  20 
Silica,  61 
-  Carb.  Lime,  ,      2 

99 
Loss,  1 

100 
Analysis  of  soil  from  Fairbanks's  faran,  Presq'  Isle  river,  sear 
the  Aroostook;  yellow  loam,  mellow,  not  adhesive;  no  atones 
]&  it;  produces  36  bushels  of  wheat  the  acre. 

Water,  4.0 

Vegetable  matter,  4.5 

Ox.  Iron,  4.5 

Silica,  76.0 

Alumina,  10.0 

Carb.  Lime,  1.0 

99.5 
Loss,  5 

100.0 
The  black  v^etable  mould  upon  the  surface  of  this  soil  con- 
tains 26  per  cent  of  vegetable  matter,  and  the  remainder  is 
yellow  soil,  like  that  above  reported.  This  vegetable  matter, 
when  treated  with  boiling  water  gives  5  grains  of  vegetable  ex- 
tract which  possesses  the  properties  of  ulmine. 

Soil  from  Peter  Bull's  estate  on  the  Aroostook  river. 
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Mechanical  analysis  oS  100  gnina — 

1st,  pebbles, 

535 

2d,  fine  sand, 

330 

3d,    "    « 

35 

4th,  fine  powder, 

130 

1000 

CAPABILITIES  OF  SOILS — ^TECETABLE  PHT8I0L0GT. 

It  is  evident  that  plants  are  not  endowed  with  creative  pow- 
ers, and  consequently  are  unable  to  produce  any  new  element- 
ary substances;  hence  the  various  substances  which  enter  mto 
their  composition,  must  be  derived  from*  the  air,  water  or  earth. 
All  the  saline  and  earthy  matters  which  they  contain  are  read- 
ily traced  to  their  origin  m  the  soil;  while  the  carbon,  hydrogen, 
ozigen  and  nitrogen  that  exist  in  them,  are  elements  which  they 
draw  from  air,  water,  and  the  animal  and  vegetable  substances 
used  as  manures. 

The  atmosphere  is  composed  chiefly  of  the  two  gasses,  ni- 
trogen and  oxigen,  mixed  together  m  aeriform  solutiiKi,  m  the 
proportion  of  four-fifths  nitrogen,  and  one-fifth  oxigen,  besides 
which  gasses  there  is  always  a  certain  propcn'tion  of  carbomc 
acid  gas,  amounting  to  ^  part,  and  variable  proportions  of 
aqueous  vapor. 

From  the  carbonic  acid  gas  of  the  atmosphere,  plants  derive 
a  large  share  of  their  carbon,  which  is  the  basis  of  all  vege- 
table matter.  Some  of  it  is  also  furnished  by  the  ferment- 
ation of  vegetable  and  animal  substances,  which  decompose 
in  the  soil,  and  this  gas  is  either  decomposed  by  the  leaves 
of  vegetables,  or  is  carried  into  their  roots  by  aqueous  solution 
and  absorption.  All  firesh  growing  plants  decompose  the  car- 
bonic acid  of  the  air,  take  up  its  carbon,  and  exhtde  oxigen  gas, 
and  this  operation  goes  on  more  rapidly  while  the  sun  shines  up- 
on them.  In  darkness,  plants  give  out  carbomc  acid,  but  the 
quantity  is  relatively  small,  when  compared  with  that  which  they 
absorb  during  the  day.  So  that  if  a  plant  is  grown  under  a 
bell  glass,  containing  ur  mixed  with  this  gas,  the  carbonic  acid 
b  soon  removed,  and  replaced  by  pure  oxigen. 
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Thus  regeution  is  contimmlly  removing  a  substance  delete- 
rious to  man  and  all  animals,  and  replacmg  it  by  pure  vital  air-r- 
a  gas  absohitety  necessary  for  their  respiration.  This  b^utiful 
law  of  nature  should  never  be  lost  sight  of  bj  the  farmer,  nor 
should  he  ever  forget  the  relation  which  the  green  woods  and 
fields  bear  to  the  healthfidness  of  the  eountry. 

Seed  will  not  germinate,  without  the  joilot  action  of  air,  wa- 
ter, li^t  and  heat.  Without  these  essential  conditions,  the 
germ  remains,  as  it  were,  asleep  for  an  unknown  length  of  timf . 
Seeds,  taken  from  the  tombs  of  ancient  Thebes,  in  Egypt, 
where  they  had  remained  in  a  dry,  dark  and  sequestered  spot 
for  more  than  three  Aousand  years,  were  found  still  to  possess 
thmr  vital  properties,  and  when  planted  in  a  botanical  garden  in 
London,  sprang  fmth,  to  flourish  in  thepresent  age.  How  leng 
a  seed,  thus  immured  in  darkness,  shut  out  from  all  the  causes 
which  would  produce  germination  or  decay,  would  remain  alive, 
is  wholly  unknown;  but  from  the  known  facts  respecting  spon- 
taneous rotation  of  crops  and  of  forest  trees,  it  would  seem 
that  the  seed  remain  buried  in  the  soil  for  enormous  lengths  of 
time,  b^ore  the  circumstances  necessary  for  their  putting  forth, 
arrive.  Dead  leaves  of  the  forest  shut  out  light,  and  preclude, 
in  some  measure,  the  influence  of  the  atmosphere,  while  the 
sombre  foliage  hangs  over  the  soil,  and  serves,  by  its  shade,  as 
an  additional  cause  preventing  germination.  Thus,  I  suppose, 
the  seed,  buried  m  the  forests,  remain  dormant  until  the  remo- 
val of  the  shade  trees,  or  the  burning  of  the  leaves,  gives  free 
access  to  the  causes  requisite  for  genmnation  and  growth  of  the 
hidden  plants;  and  we  consequentiy  perceive  a  new  growth  al- 
most invariably  follows  the  removal  of  the  primeval  forests. 
According  to  Decandole,  plants  exude  from  their  roodets  cer- 
tain substances,  which  have  the  prop^ty  of  eventually  eradi- 
cating their  own  species,  while  they  are  not  preventive  of  the 
growth  of  other  plants;  henCe  he  accounts  for  natural  rotation. 
It  is  probable,  also,  that  one  kind  of  vegetables  may  exhaust 
their  proper  nutriment,  and  thus  render  the  soil  incapable  of 
supporting  thehr  kmd,  wlule  there  -are  other  principles  left,  suit- 
able for  the  support  of  different  species.     Tbb  subjectis,  bowi 
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ever,  the  most  obscure  departments  of  vegetable  physiology, 
and  one  which  demands  the  labor  of  modern  chemists  and  bo- 
tanists. Thus  much  we  know,  that  the  conditions  above  stated 
are  essential  requisites  to  healthy  vegetation,  and  that  the  soil 
must  furnish  certain  substances  not  attainable  alone  from  air  and 
water.  When  we  analyze  a  plant,  we  always  find  a  certain 
quantity  of  silex,  alumina,  lime  and  potash,  forming  a  large  pro- 
portion of  the  ashes  which  is  left  on  burning  the  plant.  All 
these  matters  are  contained  in  the  soil,  in  greater  or  less  pro- 
portions, and  some  of  them  are  essential  to  the  growth  of  the 
plants.  The  coating  of  wheat,  rye  and  barley  straw  is  silex, 
and  gives  the  necessary  strength  and  hardness  to  the  stalk. 

The  analysis  of  the  grain  of  wheat  gives  a  large  proportion 
of  the  carbonates  and  phosphate  of  lime,  and  we  know  that  this 
grain  only  thrives  upon  a  soil  containing  calcareous  matter.  It 
was  long  ago  observed  in  Massachusetts,*  and  is  also  seen  in 
certain  districts  in  Maine,  that  wheat  straw  grows  very  well, 
but  the  grain  does  not  fill  and  present  a  plump  and  solid  ap- 
pearance, but  looks  wilted,  and  is  not  heavy.  This  was  for- 
merly supposed  to  be  owing  to  the  climate,  but  on  more  care- 
ful examination,  it  is  found  to  arise  from  the  want  of  lime  in  the 
soil.  Many  animal  manures  contain  a  litde  of  this  substance, 
and  it  accordingly  appears,  that  where  a  farm  is  well  manured, 
that  wheat  will  grow  well  upon  it,  but  a  large  annual  expendi- 
ture is  required  for  the  purpose.  It  is  observed,  that  all  the 
grain  regions  of  the  country  have  soils  more  or  less  calcareous, 
and  we  find,  that  by  adding  lime  to  the  soil,  we  may  produce 
by  art  the  material  wanting;  and  it  appears  by  the  analyses 
here  presented,  and  by  the  results  of  certain  experiments, 
which  have  been  made  in  France,  and  repeated  here,  that  a 
very  minute  proportion  of  lime  is  amply  sufiScient  for  the  pur- 
pose. Thus  one  or  two  per  cent  of  carbonate  of  lime  wiU  an- 
swer the  purpose,  and  this  small  quantity  costs  so  little,  that 
any  farmer  can  well  afford  to  apply  it  to  the  soil.  Indeed,  I 
do  not  see  how  he  can  afford  to  do  otherwise,  since  he  will  be 
a  loser,  and  his  more  skilful  neighbors  will  be  enabled  to  supply 
the  market,  while  he  will  not  be  able  to  recover  ^ff^4Tlp 
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It  is  a  great  mistake  to  suppose,  that  wheat  will  grow  in  an^ 
soil,  for  I  know,  that  b  maoy  instances,  the  crop  raised  the 
past  season,  which  has  certainly  been  very  propitious,  did  not 
equal  in  value  the  seed  sown;  and  these  instances  all  occurred 
where  the  soil  was  destitute  of  lime,  and  was  not  largely  ma- 
nured. 

Unless  you  wish  to  waste  your  labor  upon  barren  and  unpro- 
ductive fields,  attend  carefully  to  the  nature  of  your  soil,  and 
supply  those  elements  which  are  wanting,  in  order  to  render  it 
fruitful. 

When  lime  is  moistened  with  water,  it  becomes  hot,  swells, 
and  falls  into  a  bulky  white  powder,  called  by  chemists  the  hy- 
drate  of  lime,  it  being  composed  of  water  combined  with  that 
substance  in  a  solid  state.  This  powder,  if  the  lime  is  of  good 
quality,  will  amount  to  nearly  three  times  as  much  as  before  it 
was  slaked,  so  that  one  cask  of  lime  will  fill  three  casks  with 
the  hydrate,  or  water-slaked  lime.  If,  on  the  other  hand,  the 
lime  is  exposed  to  the  action  of  the  air,  it  will  attract  carbonic 
acid  gas,  and  become  air-slaked,  which  operation  re-converts  it 
into  its  original  chemical  state.  The  hydrate  also  attracts  car- 
bonic acid  from  the  air,  and  is  likewise  converted  into  the  car- 
bonate, which  will  weigh  nearly  twice  as  much  ^as  the  quick 
lime,  from  which  it  is  made. 

I  mention  these  evident  facts,  in  order  to  assure  the  fanner, 
that  when  he  buys  a  cask  of  lime,  it  will  make  about  three  of 
the  article  which  he  uses  as  a  manure,  and  consequently,  that  it 
is  not  so  expensive  as  he  might  imagine,  since  it  increases  in 
bulk,  and  will  cover  a  considerable  surface.  Moreover,  by  a 
skilful  management,  the  farmer  may,  by  the  use  of  lime,  form  a 
vast  number  of  valuable  composts,  and  may  destroy,  or  not,  as 
he  pleases,  the  seeds  and  insects  in  his  compost  or  barn  ma- 
nure. It  also  has  the  power  of  decomposing  animal  and  vege- 
table substances,  the  extent  of  which  operations,  a  skilful  hand 
can  regulate  at  will,  and  a  great  variety  of  valuable  saline 
compounds,  the  most  active  of  manures,  may  be  formed.  There 
are  are  many  cases,  also,  where  the  combining  power  of  this 
substance  can  be  taken  advantage  of,  in  the  neutralization  or  re- 
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moval  of  ddelerioos  mattersi  and  by  judicioii&  management, 
those  very  principles  may  be  conferted  into  valuaUe  manures. 
The  foUowiiig  table  shows  the  relative  strength  of  several 
different  kinds  of  bmestone  foond  in  Maine  during  the  past  sea- 
son; 100  grains  being  the  weight  of  each  stone  analysed. 
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It  is  a  common  practice  among  farmers  to  make  use  of 
peat,  pond  mud,  or  muck,  as  they  call  it,  and  I  have  observed' 
instances  in  which  it  was  evident  that  the  soil  was  greatly  in- 
jured by  its  application.  In  on^  instance,  I  observed  in  Water- 
ford,  that  a  portion  of  the  field  on  which  this  substance  was  plac- 
ed, presented  a  dwarfish  and  sickly  yellow  crop  of  Indian  com, 
while  that  part  of  the  field,  not  treated  by  it,  was  covered  with  a 
most  luxuriant  and  healthy  growth  of  the  same  com.  The  op- 
eration was  tried  experimentally,  m  order  to  ascertain  the  vd* 
ue  of  peat  alone  as  a  manure. 

'  If  it  had  first  been  made  into  a  compost,  with  animal  ma- 
nure and  lime,  it  would  have  presented  very  dWerent  results. 
Lime  alone  on  peat  merely  renders  its  acid  poperties  inert, 
and  then  it  answers  pretty  well  as  a  manure.  But  if  laid  down  in 
layers  with  bam-yard  manure,  night  soil,  dead  fish,  or  any  other 
animal  matter,  and  then  each  layer  is  strewed  with  lime,  a  most 
powerful  fermentation  will  take  place,  and  a  vast  quandty  of 
ammonia  will  be  disengaged,  which  combining  with  the  ulmic 
acid  of  peat,  wiU  form  ulmate  of  ammonia,  a  most  powerful  ma- 
nure. Carbonate  of  ammonia,  and  many  other  salts,  will  also  re- 
sult, which  convert  the  whole  mass  into  the  very  richest  kind 
of  manure,  forming  what  may  be  properly  called  a  universal 
compost. 

If  the  farmer  is  desirous  of  destroying  the  seeds  apd  insects 
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ID  bani*y«d  nMBure,  lei  him  heap  it  up  in  alternate  lajrera,  with 
finedb  quiok-Hme,  and  the  beat  generated  wiH  effMstuallj  destrl^ 
them.  This  operation  produces  a  number  of  soluble  salts,  and 
therefore  it  should  only  be  done,  where  the  manure  is  soon  to 
be  used,  for  the  ram  would  remove  them  in  solution. 

K  a  soil  is  charged  with  sulphate  of  iron,  it  is  best  to  use 
quick-lime  in  powder  sprinkled  on  the  sur&ce  of  the  soil,  for 
its  action  is  the  move  rapid  and  powerful.  Generally,  how- 
ever, it  is  proper  to  slake  Uie  lime  with  water,  and  then  to  ex-, 
pose  it  fireely  to  the  air,  in  case  it  is  to  be  sown  broad-cast,  so 
that  it  may  become  carbonated,  which  renders  it  more  perma- 
nent, it  being  less  soluble  in  water. 

In  general,  it  may  be  stated,  that  about  four  casks  of  lime 
are  required  for  each  acre  of  land,  and  according  to  the  experi- 
ence of  M.  Puvis,  tins  quanti^,  b  many  cases,  was  found  am- 
fij  sufficient.  If  the  soil  is  loose  and  sandy,  without  any  clay 
bottom  near  the  surface,  it  is  evident  that  annual  renewals  will 
be  required,  until  the  desirable  quantity  is  obtained. 

The  following  tables  shew  the  amelioration  of  soils  in  France 
where  limmg  has  been  very  successful;  and  where  it  has  been 
found  that  3  per  cent  of  lime  in  the  soil,  was  amply  sufficient  to 
render  it  extiemefy  luxuriant.  U  will  also  be  remarked  that 
the  beneficial  effects  of  this  treatment  were  even  more  strong- 
ly marked  on  the  rye  csogs  ibim  on  those  of  wheat.  It  is  found 
dso,  that  lime  succeeds  best  when  used  in  a  compost  of  ani^oal 
and  vegetable  matter,  and  where  this  method  is  pursued,  the 
soil  becomes  annually  richer,  mstead  o(  being  exhausted. 
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Marl  may  be  used  in  the  same  manner  as  air  slaked  lime, 
and  it  is  found  to  possess  similar  properties.  8ea-shells  may 
be  used  when  broken  to  pieces  by  the  action  of  fire,  or  by 
frost,  and  great  benefit  is  gained  by  such  a  dressing.  Shells 
owe  their  fertilising  properties  to  the  carbonate  of  lime,  of 
which  they  are  chiefly  composed,  but  their  compact  texture 
requires  to  be  broken  down  in  the  manner  alluded  to. 

Burnt  bones  contain  a  small  quantity  of  carbonate,  mixed 
with  a  large  proportion  of  the  phosphate  of  lime,  and  may  be 
advantageously  used.  Bones  ground  to  powder  have  also  a 
very  powerful  and  desirable  influence,  forming  one  of  the  most 
valuable  top-dressings  with  which  we  are  acquainted.  The  re- 
fuse bone  black,  from  sugar  refineries,  is  also  extremely  pow- 
erful, and  is  one  of  the  warmest  and  strongest  manures  known. 
It  is  highly  prized  in  France,  and  I  have  formerly  mentioned 
the  fact,  that  orders  were  even  sent  to  this  country  for  this  ar- 
ticle. It  may  be  made  into  a  compost  with  other  matters, 
since  it  is  too  strong  to  be  used  alone. 

Gypsum  is  said  to  operate  well  as  a  stimulant  to  vegetation, 
and  acts  powerfully  where  the  the  soils  are  calcareous.  In 
Pennsylvania,  it  i^  sown  broad-cast  upon  their  limestone  soils, 
and  operates  powerfully,  favoring  the  growth  of  grain  and  gras- 
ses. In  Maine,  it  is  the  general  opinion  of  farmers,  that  this 
mineral  does  not  succeed  upon  the  sea-coast,  while  it  answers 
a  good  purpose  in  the  interior  of  the  State.  I  am  not  yet  pre- 
pared, however,  to  report  upon  the>  subject,,  since  I  have  not 
been  able  to  gather  the  requisite  number  of  facts. 

I  will  venture  to  say,  however,  that  gypsum  will  prove  an 
advantageous  dressing  to  the  soils  near  Houlton,  New  Limerick, 
and  along  the  whole  course  of  the  Aroostook,  while,  if  it  should 
be  required,  the  Tobique  river,  opposite  the  mouth  of  the 
Aroostook,  contains  upon  its  banks  an  inexhaustible  supply.  It 
will,  however,  seldom  be  necessary  for  many  years  to  apply  any 
manures  to  the  Aroostook  soils,  for  the  farmers  there  only 
complained  that  the  soil  was  too  rich  at  first,  and  when  reduced 
by  several  years  cultivatioA,  was  more  easily  managed.  I  have 
no  doubt  of  the  truth  of  this  observation,  for  upon  Mr.  Fair- 
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banks'  farm,  on  that  river,  I  observed  gigantic  wheat  stubble, 
one  straw  of  which  measured  1|  inch  in  circumference,  and  Mr. 
F.  remarked  that  new  crops  were  frequently  laid  by  their 
weight,  before  they  were  ready  lo  reap. 

I  have  no  doubt,  that  in  the  course  of  time,  it  will  be  found 
advantageous  to  bum  the  Aroostook  limestone,  for  the  treat- 
ment of  the  soils,  where  they  are  devoid  of  it,  and  every  ad- 
vantage is  there  presented  for  this  purpose. 

The  limestone  of  Newfield,  Norway,  Paris  and  Buckfield, 
may  be  advantageously  used  for  manure,  and  can  be  burned  by 
means  of  peat  or  wood.  On  the  sea-coast  it  will  be  more  eco- 
nomical to  purchase  Thomaston  and  Camden  lime,  unless  it 
should  be  found,  that  lime-burning  can  be  carried  on  on  a  large 
scale  by  means  of  peat  or  hard  coal. 

There  are  so  many  localities  of  peat  in  Maine,  that  I  hard- 
ly have  thought  it  necessary  to  describe  them,  but  I  would, 
however,  point  out  the  localities. 

1st.  On  the  rail-road  route  in  Bangor. 

2d.  AtBluehill. 

3d.  Near  the  Marsh  quarry  in  Thomaston. 

4th.  In  the  town  of  Limerick,  in  York  County. 

6th.  In  the  town  of  Waterford,  in  Oxford  County,  on  the 
Coolidge  farm. 

These  localities  are  among  the  most  abundant,  and  may  be 
most  advantageously  wrought  for  fuel,  which  may  be  used  for 
the  burning  of  lune  and  for  domestic  use,  besides  which  it  may 
be  converted  into  a  powerful  manure,  adapted  admirably  for 
loosening  and  enriching  clayey  soils. 

Artificial  meadows  formed  upon  the  surface  of  a  peat  bog,  are 
always  exempt  from  drought,  and  they  are  remarkably  fertile. 
They  may  be  made  by  carting  soil  upon  them,  and  will  amply 
repay  the  labor.  Any  person  who  is  desirous  of  seeing  a  fine 
example  of  an  artificial  meadow  of  the  kind  I  have  mentioned, 
is  referred  to  the  rich  farm  of  Benjamin  Bussey,  Esq.  Jamaica 
Plain,  Roxbury,  Mass.,  where  that  enterprising  agriculturalist 
has  formed  an  almost  evergreen  meadow,  of  the  kind  alluded 
to  above. 
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'  I  maylreniark  in  generdl,  that  all  the  soils  between  Bangor 
and  the  mouth  of  the  Kennebec,  evidently  need  liming  to  great- 
er or  less  extent ;  and  the  vicinity  of  Richmond,  Gardiner, 
Vassalborough,  Unity  and  Dixmont,  evidently  would  be  highly 
imp^ed  by  its  judicious  application. 

When  we  have  learned  by  chemical  analysis,  the  composition 
of  the  most  remarkable  soils  of  the  State,  we  may  be  enabled 
to  give  specific  directions  for  their  amelioration. 

Much  light  may  be  gained  respecting  their  relative  fertility,  by 
the  agricultural  returns  made  under  the  orders  of  the  Legislature, 
and  if  due  attention  is  paid  to  the  filling  of  the  blanks,  sent  out 
to  the  treasurers  of  the  various  towns,  we  shall  have  an  admi- 
rable statistical  view  of  the  relaUve  value  of  the  various  soils  in 
difierent  parts  of  the  State. 

It  will  be  useful  to  send  out  printed  blanks  for  other  kinds 
of  produce  besides  wheat,  so  that  we  may  learn  what  are  the 
present  agricultural  capabilities  6f  the  State,  and  in  another 
year  we  can  furnish  more  extended  and  accurate  mformation  on 
this  very  important  subject. 

Geology  and  chemistry  are  capable  of  furnishing  powerful 
aid  to  the  farmers,  and  if  we  are  allowed  sufficient  means  to  ac- 
complish the  work  in  a  satisfactory  manner,  immense  benefits 
will  necessarily  accrue  to  the  citizens  of  Maine. 
Respectfully  submitted. 

By  your  obedient  servant, 

C.  T.  JACKSON. 
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STATE  OF  MAINE. 


RESOLVE  AUTHORIZING  THE  CONTINUATION  OP  THE 
GEOLOGICAL  SURVEY  OP  THE  STATE. 

Resolved,  That  the  Governor  with  the  advice  and  consent  of  Coancil 
is  hereby  authorized  to  employ  some  suitable  person  or  persons,  to  continue 
the  Geological  Survey  of  the  State  at  a  salary  not  exceeding  Fifteen 
Hundred  Dollars  per  annum. 

Resolved,  That  the  sum  appropriated  for  this  purpose  shall  be  subject 
to  the  discretion  of  the  Governor  and  Council,  and  bo  expended  in  contin- 
uing said  Survey. 

ICesolved,  That  it  shall  be  the  duty  of  the  Governor  and  Council  to  lay 
before  the  Legislature  at  its  next  annual  session  a  detailed  account  of  the 
progress  of  the  survey  together  with  the  expenditures  m  prosecuting  the 


STATE  OF  MAINE. 


In  Cocwcil,  April  21, 1838. 
Charles  T.  Jackson,  M.  D.,  of  Boston,  Mass.,  was  by  the  Governor, 
with  the  advice  and  consent  of  Council,  appointed  Geologist,  and  Samuexi 
L.  Stephenson,  of  Portland,  Assistant,  to  continue  the  Geological  Survey 
of  the  State,  agreeably  to  the  provisions  of  "  Resolves  auUiorizing  the 
cpntinuation  of  Uie  Geological  survey  of  the  State,"  passed  March  23, 1838. 
Attest:  SAM'L  P.  BENSON,  Secretary  of  State. 


STATE   OP   MAINE. 


In  Council,  April  26, 183a 
A&iEL  Wall,  of  Hallowell,  in  the  County  of  Kennebec,  was  by  the 
Governor,  with  the  advice  and  consent  of  the  Council,  appointed  Addi- 
tional Assistant  to  attend  Dr.  Charles  T.  Jackson,  in  the  Geological 
Survey  of  the  State,  and  to  procure  a  horse  and  covered  waggon  for  the 
purpose  of  conveyance,  under  Report  of  Council  accepted  on  the  25th 
instant 

Attest:  SAM*L  P.  BENSON,  Secretary  of  Stato. 


To  the  SenaU  and 

Hotue  of  RepreMenUdivts : 
"The  Third  Annual  Report  on  the  Geology   of  Maine,"  by  Doct 
Charles  T.  Jackson,  having  been  laid  before  the  Governor  and  Council, 
the  same  is  herewith  transmitted  to  the  two  branches  of  the  Legislature, 
with  the  letter  of  Doct  Jackson,  accompanying  said  Report 

JOHN  PAIRPIELD. 
Council  Chamber,   \ 
Pebruary  13,  1839.  S 
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"Geology  is  now  so  geaerallj  cultivated  hj  all  civilized 
people,  that  the  degree  of  attention  paid  to  it,  ia  almost  a  sure  crite- 
rion of  national  intelligence  and  prosperity."  If  this  is  the  case, 
it  must  be  that  this  science  reveals  something  important  to  roan- 
kind,  and  no  man  need  long  remain  in  doubt  as  to  the  nature  of  the 
facts  and  principles  which  are  its  subjects.  For  Geologj  unfolds 
the  structure  and  composition  of  our  globe,  and  reveals  to  us  the 
efficient  causes  that  have  been  in  operation  during  the  successive 
epochs  of  creation.  It  delves  into  the  recesses  of  the  earth,  and 
brings  forth  its  hidden  treasures,  and  by  its  light,  the  situations  in 
which  are  found  various  useful  mineral  substances,  are  fully 
exposed.  Certain  rocks  abound  in  metaliferous  veins  and  beds, 
others  contain  combustibles,  and  the  latter  are  never  found  in  con- 
junction with  the  former.  Limestones,  of  various  ages,  possessing 
peculiar  properties,  are  discovered,  and  their  composition  is 
learned  by  chemical  analysis,  by  which  we  know  how  they  will 
work  in  the  arts.  Some  are  found  suitable  for  making  lime  for 
cement,  or  for  agriculture  ;  others  are  incapable  of  making  lime 
that  will  slake,  but  furnbh  a  valuable  hydf  aulic  cement.  One  class 
of  limestones  is  remarkable  for  the  veins  of  lead  and  silver  ores 
it  contains — another  never  contains  any  metallic  ores,  excepting 
iron.  Cual  is  never  found  in  that  group  of  rocks  called  primary, 
nor  in  any  of  the  older  stratified  rocks  ;  hence  our  attention  is 
turned  away  from  researches  in  such  strata  for  coal  mines,  and 
directed  to  those  groups  of  strata  in  which  they  may  occur. 
Iron  ores  belong  to  several  distinct  species  of  rocks,  and  there  are 
also  alluvial  deposits  of  bog  iron  ore.  In  the  ancient  rock  forma- 
tions, are  found  the  magnetic  and  specular  iron,  while  the  calciA* 
erous  slate  rocks  more  frequently  contain  the  compact  red  oxide. 
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or  hsematitic  iron  orei.  Certain  varieties  of  pyritiferouB  slate  are 
valuable  for  the  purpose  of  making  alum— others,  containing 
magnesia,  are  unsuitable  for  that  purpose.  Serpentine  rocks  are 
valuable,  both  for  marble  and  for  the  manufacture  of  Epsom  salts 
and  carbonate  of  magnesio.  Certain  varieties  of  limestone  are 
more  valuable  for  marble,  than  for  making  lime  ;  and  some  kinds 
of  limestone  are  found  to  make  a  good  lime  for  cement,  while  they 
do  not  furnish  so  good  an  article  for  agriculture.  Building  stones 
are  liable  to  be  contaminated  by  the  presence  of  pyrites  and  prot- 
oxide of  iron,  both  which  substances  greatly  injure  the  quality  of 
the  stone,  and  not  only  produce  unsightly  stains,  but  also  canso 
it  to  decompose  and  crumble  into  a  brown  powder,  and  thus  impair 
the  strength  of  the  material.  Some  kinds  of  building  stones  are 
liable  to  the  infiltration  of  water,  and  crumble  readily  in  our  cold 
climate  by  the  action  of  frost,  while  they  might  answer  for  per- 
manent architecture  in  milder  climes. 

Agriculture  draws  most  largely  on  the  science  of  Geology, 
for  the  elucidation  of  the  origin,  distribution  and  composition  of 
soils;  and  the  amendments  required  being  determined,  we  have  to 
ascertain  whether  the  required  materials  occur  in  the  vicinity 
where  they  are  wanted.  For  it  would  be  of  no  use  to  the  farmer, 
to  inform  him  that  the  substances  required,  occurred  a  hundred 
miles  off,  for  the  large  quantity  of  matter  required,  would  forbid 
the  expense  of  distant  transportation. 

A  Geological  Survey  embraces  all  the  above  mentioned^topics; 
and  the  actual  state  of  the  country,  with  its  available  resources, 
are  only  to  be  developed  by  such  researches.  Idle  and  fraudulent 
speculations,  originating  from  self  delusion  and  imposture,  are 
thoroughly  checked,  and  erroneous  opinions  concerning  minerals, 
supposed  by  those  ignorant  of  science  to  be  very  valuable,  are 
corrected,  and  vast  sums  of  time  and  money  have  thus  been 
actually  saved  to  the  State  every  year  during  our  labors.  A 
handful  of  iron  ore  is  no  longer  liable  to  be  mistaken  for  an 
inexhaustible  and  valuable  mine,  nor  are  the  people  anxious  to 
set  up  costly  furnaces  to  work  such  trifling  deposits,  but  those 
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which  are  really  valuable  are  fully  explored  and  described,  and 
the  exact  quantity  that  may  be  depended  upon  for  the  supply 
of  the  furnaces,  is  known.  No  longer  are  hand  specimens  of 
granite  received  as  inexhaustible  quarries  of  building  stone,  or 
polished  masses  of  greenstone  trap  sold  for  marble,  but  the 
situation,  extent  and  value,  of  every  available  quarry,  is  described, 
and  the  quality  of  the  rock  tested. 

The  slate  quarries  of  Maine  are  capable  of  producing  many 
millions  of  dollars  revenue  to  the  State,  and  the  public  is  now 
learning  from  the  Geologicai  Reports,  their  situation,  extent  and 
value.  Liberal  encouragement  shou'd  be  given  to  individuals  or 
companies,  who  may  invest  their  labor  or  capital  in  this  productive 
industry,  for  the  commerce  of  the  State,  by  enlightened  policy, 
may  be  quadrupled  in  a  few  years.  A  trifling  bounty  of  fifty  cents 
per  ton  on  slates  wrought  iVom  the  quarries  of  Maine,  and  as 
much  per  ton  on  every  ton  of  iron  manufactured  from  raw  materials 
found  in  this  State,  and  ten  cents  per  hundred  square  feet  on  glass 
made  in  Maine,  would  at  once  set  ail  the  wheels  of  industry  in 
motion,  and  the  resources  of  the  country  would  no  longer  remain 
as  they  now  are,  idle  and  unproductive.  Nothing  is  wanted  so 
much  in  this  State,  as  stimulus  to  enterprise,  and  a  feeling  of 
confidence  in  the  protection  of  the  Legislature. 

The  mere  indication  of  a  wish  to  encourage  productive  industry 
would  do  much  towards  its  promotion,  and  slight  special  bounties 
are  better  than  exemption  from  taxation,  since  the  bounty  depend- 
ing upon  the  quantity  of  the  manufactured  article  produced,  would 
stimulate  the  exertions  of  manufacturers  to  produce  more  than 
they  otherwise  would;  and  there  is  no  danger  of  over-stocking  the 
market  with  such  articles  as  I  have  mentioned,  since  they  are  in 
such  universal  demand,  that  all  the  supply  would  be  readily  taken 
up  by  purchasers.  If  we  could  but  estimate  the  amount  of  money 
paid  out  by  Maine  for  iron  and  glass  alone,  and  should  then  learn 
how  easily  those  articles  might  be  wrought  in  Maine  from  her  own 
soil,  we  should  be  astonished  at  the  fact,  that  there  is  but  one  small 
blast  furnace  in  the  State,  and  not  an  ounce  of  glass  is  made 
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here,  although  the  raw  materials  are  abundant  and  erery  natural 
facility  k  afforded  for  its  manufacture^ 

Slates  may  be  obtained  in  Maine  of  better  quality  than  those  of 
Wales,  and  jpet  our  houses  continue  to  be  covered  with  the  foreign 
article*  It  may  be  seen  by  a  simple  calculation,  that  a  most  profi- 
table and  thriving  business  might  be  carried  on  in  this  department, 
and  that  the  population  of  whole  towns  might  be  supported  by  the  | 

profits  arising  from  the  labor.  In  order,  however,  to  effect  this, 
a  liberal  policy  must  be  adopted,  for  a  large  capital  is  required  for  ^ 

such  an  investment,  to  render  the  work  profitable.  A  rail  road 
from  Bangor  to  the  Piscataquis,  and  from  thence  to  the  navigable 
waters  of  the  Kennebec,  would  pass  through  some  of  the  most 
fertile  regions  of  the  State,  and  would  bring  the  Mineral,  Agri* 
cultural  and  manufactured  produce  to  market,  and  afford  a  ready 
communication  with  Bangor.  Sueh  a  route  is  feasible  and  it  will 
ultimately  be  constructed.  Why  not  do  it  as  soon  as  possible 
and  avail  yourselves  of  the  advantages  that  are  sure  to  arise  from 
such  a  work  ? 

The  Geological  Survey  of  Maine,  if  rightly  improved,  will 
become  one  of  the  most  profitable  investments  ever  made  by  the 
State,  and  will  compare  in  utility  with  any  similar  work  in  any 
part  of  the  world.  The  natural  resources  of  the  country  will  be 
folly  unfolded,  and  Maine  will  hold  a  conspicuous  rank  among  her 
sister  States.  Possessing  a  most  extensive  seansoast,  indented  with 
numerous  good  harbors,  while  the  country  is  intersected  by  a  great 
number  of  large  rivers  and  streams,  capable  of  furnishing  adequate 
water  power  for  any  machinery,  blessed  with  an  abundant  supply 
of  the  most  useful  minerals  and  rocks,  valuable  in  the  arts,  and 
with  a  soil,  in  many  districts,  unusually  productive,  she  ought  to 
rank  high  in  the  manufacturing  arts.  It  is,  however,  unfortunately 
the  case,  that  too  many  of  her  enterprising  citizens  are  engaged 
in  the  more  precarious  and  less  useful  business  of  the  lumber 
trade,  and  I  am  of  opinion  tbnt  a  detachment  from  that  business 
could  be  advantageously  employed  in  works  of  more  permanent 
utility •    Whoever  looks  into  the  productive  industry  of  Massa- 
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diutetts,  New-Hampihire,  YermonC,  or  Conneeticiit,  will  find 
that  tke  greatest  amount  of  Ta^ue  is  from  mannfacturing  establish- 
meats,  and  from  agricaitural  business  ;  and  let  them  apply  their 
estimates  to  the  probable  capacity  of  Maine,  and  see  how  great 
and  favorable  a  change  may  be  efiected  in  the  business  of  the 
community.  Mineral  wealth  is  too  frequently  under-valued, 
unless  it  be  the  working  of  mines  for  the  precious  metals,  the 
most  unproductive  of  all  mineral  substances. 

Whoever  examines  the  structure,  composition  and  order  of 
soperposilion  of  rocks  forming  the  visible  crust  of  the  globe, 
will  discover  that  there  are  great  and  distinct  natural  groups, 
which  may  be  studied  in  a  perfectly  systematic  manner,  independ- 
ent of  all  theoretical  considerations.  Such  is  the  nature  of 
positive  geology,  which  forms  the  leading  features  of  a  Geological 
Survey.  Thus  we  have  described  all  the  rocks  exactly  as  we  saw 
them,  and  the  annual  reports  must  be  regarded  as  the  mere  field 
notes  that  may  serve  for  a  more  thoroughly  rational  system, 
illuminated  by  a  comparison  of  the  results  with  each  other,  and 
with  the  great  rock  formations  of  foreign  countries,  with  the  appli- 
cution  of  economical  considerations  which  may  result  from  a  more 
complete  knowledge  of  the  resources  of  the  State. 

Thus  in  my  final  Report,  I  propose  to  bring  all  our  observations 
to  general  results,  applying  (he  laws  of  induction  or  of  analysis, 
as  the  case  may  require.  Statistical  views  sought  out  in  the 
workshops,  furnacps,  and  chemical  laboratories,  comparisons  of 
natural  resources  of  tho  various  parts  of  our  country,  now  actually 
engaged  in  geological  surveys,  are  subjects  of  immense  import- 
ance, and  are  now  placed  almost  within  our  reach  by  (he  liberal 
policy  of  the  diiferent  Stales  where  such  surveys  have  been 
ordered,  and  are  now  in  successful  progress,  undor  the  super- 
intendanco  of  many  learned  Geologists.  The  geological  maps 
of  the  vaiious  States,  when  put  together,  will  form  a  stupendous 
monument  of  scientific  labor,  honorable  alike  to  the  surveyors,  and 
to  the  whole  cauntry  where  they  have  been  supported  in  their 
researches.     On  such  Geological  maps,  the  boundaries  of  all  the 
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great  rock  formations  are  to  be  portrayed,  and  seetiooal  Tiewe 
or  profiles,  ahewtiig  the  order  of  superposition  of  strata,  Iheir  dip, 
direction,  and  relative  age.  Such  plans,  however,  are  never 
drawn  up  as  final  results,  until  the  completion  of  a  survey,  and  they 
will  then  constitute  the  most  important  documenls,  and  serve  as 
the  keys  to  the  resources  of  the  States.  I  trust  that  the  map  of 
Maine  will  not  be  allowed  to  remain  blank  in  the  geological  map 
of  the  Union. 

Rocks  are  divided  into  two  grand  natural  groups,  the  stratified 
and  the  unstratified,  or  those  which  are  in  thin  sheets  or  layers, 
and  those  that  are  not  so  formed,  but  are  aggregates  of  mineral 
substances  mingled  together,  as  if  they  were  shot  out  or  segregated 
during  the  cooling  of  a  molten  mass.  Those  rocks  which  exist  in 
strata,  all  Geologists  agree  in  considering  as  sedimentary  deposits 
from  water,  and  the  strata  were  gradually  deposited  in  regular 
layers  in  a  horizontal  manner.  Since  tbeir  deposition,  they  have 
been  lifted  up  so  as  to  incline  at  various  angles  from  the  original 
horizontal  line,  and  the  lower  layers  of  the  strata  have  undergone 
chemical  changes  or  metamorphosis,  evincing  the  effects  of  intense 
beat. 

Whoever  studies  the  unstratified  rocks,  and  compares  them  with 
modern  volcanic  productions,  and  notes  the  analagous  efiTects 
produced  at  their  lines  of  junction  with  stritified  rocks,  will  soon 
discover  the  reasons  why  all  geological  writers  describe  them  as 
resulting  from  igneous  fusion  and  protrusion  from  below.  Maine 
presents  admirable  instances  illustrative  of  the  foregoing  observa- 
tions, and  even  her  granitic  mountains  have  a  strong  family  likeness 
to  volcanoes. 

The  more  ancient  fissures  through  which  molten  rocks  were 
thrown  up,  have  a  north  and  south  direction,  or  the  line  is  more 
frequently  to  the  west  of  north  and  east  of  sooth,  while  those  of 
more  recent  origin,  verge  more  and  more  to  the  east  and  west 
direction,  and  this  result,  obtained  by  an  immense  number  of 
observations,  has  already  been  fully  substantiated  in  my  former 
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Reports,  where  the  relatite  ages  of  these  important  land  marks 
for  the  Geologist,  are  fully  recorded* 

It  would  be  improper  for  me  yet  to  geoeraliee  the  whole  mass 
of  facts  relating  to  the  ages  of  the  rocks  of  Maine,  or  to  draw  up 
a  full  description  of  their  boundaries,  for  but  two  thirds  of  our 
map  is  colored  witli  the  outlines  of  the  great  rock  formations,  and 
there  may  be  other  data  yet  required  to  be  entered  into  the 
evidence  which  is  to  form  the  basis  of  our  general  theories. 

Enough  already  has  been  recorded  to  give  us  a  proximate  view 
of  the  results  anticipated  as  forthcoming,  and  the  economical  results 
are  more  fully  reported  than  mere  theoretical  considerations^  The 
work  is  however  £till  imperfect,  and  must  be  so  until  the  results 
are  brought  together  in  a  single  point  of  view. 

Primary  rocks.  The  primary  or  primitive  formation,  is  so 
called  from  the  opinion  long  since  entertained,  that  the  rocks  of  that 
series  were  the  tint  created,  and  preceded  the  existence  of  organ- 
ized beings.  This  is  highly  probable,  but  r.o  one  now  supposes  that 
the  granite  mountains  were  ihraum  vp  anterior  to  the  deposition  of 
strata,  which  are  filled  with  myriads  of  shell  fish  and  moluscous 
animals,  and  marine  plants.  Nor  do  I  think  that  there  is  any  rea- 
son to  believe  that  all  the  uphoavingstook  place  at  the  same  epoch. 
The  Swiss  Alps  were  evidently  thrown  up  posterior  to  the  deposition 
of  the  fossil! ferous  jura  limestone,  and  in  some  places  in  Germany, 
it  is  evident  that  granite  rocks  were  elevated  since  the  deposition 
of  chalk,  the  newest  deposit  ofthe  secondary  formation.  In  Maine, 
however,  the  epoch  of  elevation  of  her  granite  mountains,  appears 
to  have  been  vastly  more  remote,  and  took  place  immediately  after 
the  deposition  ofthe  older  transition  slate  rocks.  Their  time  worn 
escarpments  bear  testimony  to  the  same  fact,  and  if  the  country 
was  raised  above  the  sea  anterior  to  certain  members  of  the  upper 
secondary  formations,  then  they  would  naturally  be  found  wanting. 
We  therefore  find  but  limited  patches  of  secondary  limestone,  and 
new  red  sand  stone,  all  of  which  were  deposited  subsequent  to  the 
eruption  of  the  granite  mountains. 
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The  ONBiss,  or  stratified  grtnite,  is  merely  a  metamorphic  variety 
of  the  mica  slate,  moie  charged  with  felspar,  from  its  contiguity  to 
the  granite* 

Mica  slate  is  a  stratified  rock  having  plates  of  mica  alternat- 
ing with  grains  of  quartz  in  parallel  layers,  more  or  less  con- 
torted, according  to  the  movements  to  which  it  was  subjected 
while  still  plastic  from  heat.  The  only  matter  of  supposed  organic 
origin  contained  in  it,  is  plumbago  or  graphite,  which  is  nearly 
pure  carbon,  and  may  have  originated  from  vegetable  matter 
altered  by  heat.  It  abounds  in  Maiae,  and  is  highly  valued  for 
flagging  stones. 

Talcose  blatk  is  like  the  mica  slate,  but  contains  talc  instead 
of  mica,  and  is  of  course  a  magnesian  rock.  It  is  very  abundant 
in  Maine. 

Argillaceous  slate  is  found  passing  by  imperceptible  shades 
into  micaceous  and  talcose  slate,  and  is  sometimes  so  highly  charged 
with  silex,  as  to  become  properly  a  blue  quartz  rock.  It  is  also 
frequently  impregnated  so  strongly  with  pyrites  or  bi-sulphuret  of 
iron,  as  to  form  a  pyritiferous  slate,  which  is  advantageously  con- 
verted into  copperas  and  alum. 

Transition  rocks.  This  great  formation  is  well  characterized, 
and  abounds  in  Maine,  forming  huge  bandsof  parallel  strata,  broken 
open  by  protruded  rocks.  Various  slates,  lime  stones,  fine  grau- 
wacke  and  coarse  conglomerate  with  shells,  belong  to  this  group. 
The  characteristic  fossils  are  those  strange  crustaceans  of  the  tril- 
obite  family,  and  numerous  species  of  terobratulse  and  spiriferod. 

Some  of  the  most  abundant  fossiliferous  strata  may  be  seen  on 
the  borders  of  Cobiscook  bay,  and  also  on  (hat  great  beltofgrau- 
wacke  that  extends  from  the  banks  of  the  Aroostook  to  the  Canada 
road  west  of  Moose  Head  Lake. 

Specimens  of  the  latter  rock,  with  its  fossil  shells,  have  been  so 
liberally  distributed  by  a  diluvial  current,  that  they  may  be  found 
almost  every  where  between  the  Kennebec  and  Penobscot  rivers, 
laying  loose  in  the  soil,  where  they  were  deposited  by  the  ancient 
current  from  the  north. 


Digitized  by 


Google 


INTBOPUCTION.  xiu 

Huge  iMttlders  of  theconglooierat^  beUuigiog  to  the  same  form- 
ation,  alflo  abound,  and  were  driven  southwardly  from  tbe  group 
of  conical  peaks.  Mars  Hill  and  Sugar  Loaf  Mountain^  on.  the 
Seboois  river. 

Secondary  rocks  are  characterized  by  their  resting  upon  the 
transition  and  by  their  fossil  contents  and  mineral  composition. 

Certain  groups  of  limestone  and  sandstone  are  the  only  rocks 
of  this  series  that  occur  in  Maine,  and  they  may  be  seen  at 
Machias,  on  the  sea  coast  at  Starbord's  creek,  and  on  the  shores 
of  Perry,  upon  the  St.  Croix  river. 

Limestones  of  the  same  class  also  occur  upon  the  Aroostook, 
Seboois  and  Tobique  rivers,  the  latter  river  being  however  beyond 
the  limits  of  Maine.  In  the  secondary,  and  even  as  low  as  the 
grauwacke  rock  formations,  we  frequently  find  valuable  beds  of 
coal,  the  Bituminous  kind  being  found  in  the  secondary,  and  the 
Anthracite  in  the  transition  formations. 

We  are  never  to  look  for  that  combustible  lower  down  in  the 
series  than  the  newer  transition,  nor  above  the  secondary.  Hence 
the  absurdity  of  searching  in  granite  and  mica  slate  rocks,  for 
beds  of  coal,  and  the  mistakes  arising  from  the  occurrence  of 
lignite  in  the  tertiary  clay — both  common  and  fatal  errors  to  those 
who  engage  in  such  absurd  enterprises. 

Tertiarv  formation.  This  is  always  found  in  Maine  to  be 
composed  of  two  great  beds  of  clay  or  clay  marl,  filled  with 
marine  shells  of  various  recent  and  extinct  species.  It  never  was 
moch  elevated  after  its  deposition,  and  now  is  rarely  found  more 
than  150  feet  above  the  present  sea  level.  Nearly  all  the  valleys 
lower  than  this  point  are  filled  with  marine  deposits  and  abound 
with  marine  shells.  I  have  collected  a  numerous  series  of  the 
difiTerent  fossils  of  this  deposit,  and  shall  present  drawings  of  them 
in  my  final  Report. 

DiLUTiAL  DEFosiT.  This  formation  I  have  already  discussed 
in  the  former  and  in  the  present  report,  and  it  is  only  necessary  to 
add,  that  there  are  abundant  proofii  of  such  a  cataclysm  in  every 
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part  of  Maine.  It  is  evnieot  that  the  current  of  watem  came 
from  the  North  and  rushed  towards  the  South,  sweeping  with  it 
all  loose  materials  in  its  waj,  and  depositing  them  far  from  their 
parent  beds. 

The  reader  is  invited  to  note  the  great  number  of  curious  facts 
we  have  collected  on  this  subject,  and  to  mark  them  as  be  journe/s 
through  the  State. 

The  record  is  so  legibly  written  that  ^'  he  who  runs  may  read." 
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REPORT. 


Hia  Excellency  John  FiiRriKLDy 

Governor  of  Maine : 

Sir  : — I  have  the  honor  herewith  to  laj  before  you  my 
Third  Annual  Report  on  the  Geological  Survey  of  Maine, 
containing  an  account  of  the  Geological  and  Agricultural 
researches  which  I  have  made  during  the  past  season,  in  the 
regular  progress  of  the  work  which  it  was  my  duty  to  per* 
form.  The  amount  of  valuable  information  contained  in  iti 
several  departments,  I  shall  leave  for  the  Government  to 
judge. 

In  a  survey  of  this  character,  it  cannot  be  expected  that 
Annual  Reports  of  its  progress  should  assume  that  systematic 
form  which  belongs  to  a  full  and  complete  Report.  The 
facts  collected  are  different  parts  of  the  frame  work,  which 
will  form  a  complete  edifice,  when  duly  arranged  and  put 
together ;  but  such  a  construction  can  be  made  only  when 
all  the  parts  are  duly  prepared. 

In  order  to  render  subsequent  operations  more  easy,  and 
the  work  more  comprehensible,  the  data  are  arranged,  so  far 
as  practicable,  in  a  systematic  form  which  necessarily  followi 
the  regular  order  in  which  they  have  been  collected,  and 
must  vary  more  or  less  as  I  am  called  off  from  my  regular 
sectional  lines. 

It  has  been  my  earnest  desire  while  engaged  in  the  survey, 
besides  keeping  up  a  regular  and  scientific  system  of  opera- 
tions, to  render  it  of  immediate  practical  utility  ;  and  thus  it 
occasionally  becomes  necessary  for  me  to  leave  for  a  time 
those  researches  which  were  necessary  to  fix  the  order  of 
superposition  of  the  rocks,  for  the  sake  of  exploring  the 
situation,  extent  and  value  of  certain  rocks  or  minerals 
1 
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valuable  to  the  farmer  or  manufacturer.  Hence  it  will  be 
discoTcred  that  our  attention  is  occasionally  called  off  from 
sectional  measurements,  and  devoted  to  the  running  out  of 
some  beds  of  limestone*  and  the  exploration  of  the  extent  of 
deposits  of  iron  ore,  substances  of  immense  value  to  the 
State,  and  calculated  to  render  the  agricultural  and  manu- 
facturing interests  of  the  country  of  much  greater  importance. 
It  has  been  our  good  fortune  to  discover,  by  geological  and 
chemical  researches,  immense  and  incalculable  quantities  of 
limestone  suitable  for  agricultural  and  other  ordinary  uses. 
Some  of  the  limestones  being  nearly  pure,  and  others  slightly 
icolored  by  foreign  matters.  AH  of  them  have  been  analyzed 
in  my  laboratory,  and  their  exact  value  will  be  found  recorded 
in  the  present  Report. 

Besides  making  chemical  analyses  of  the  limestone,  I  have 
actually  burned  nearly  every  variety  which  we  have  described, 
and  ascertained  how  th«y  will  behave  in  the  fire,  the  color, 
power  of  slacking,  strength  of  the  mortar,  and  all  other 
practical  operations  for  which  they  are  required,  so  that  I 
am  able  to  speak  positively  as  to  the  precise  qualities  of  the 
'li*ne,  and  to  direct  the  lime-burner  in  his  operations. 

The  citizens  of  Maine,  wherever  we  have  been,  will  fully 

jtppreciate  the  value  of  such  researches,  and  will  rejoice  in 
the  fact  that  by  our  labors  immense  resources  are  opened  to 
the  enterprising  agriculturist.  Where  the  great  expense  of 
transportation  from  the  sea  coast  forbade  the  free  use  of  lime, 
great  and  inexhaustible  beds  of  excellent  limestone  have  been 
discovered  ;  and  where  lime  cost  from  two  to  four  dollars  per 
cask,  we  have  shown  that  it  can  be  made  for  from  twenty- 
five  to  fifty  cents  1  Hence  a  vast  amount  of  labor,  time 
and  money  is  saved  to  the  farmer,  while  he  holds  in  his 
possession  the  means  of  enriching  his  soil,  by  which  his  agri- 
cultural produce  may  be  increased. from  fifty  to  an  hundred 
per  cent.,  as  has  been  done  by  similar  means  in  other  coun- 
tries, and  in  some  parts  of  our  own.  And  it  is  evident  that  if 
the  farmer  can  raise  his  bread  cheaper,  he  can  afford  to  sell  it 
lower  also,  and  hence  every  citizen  of  the  State  will  receive 

.  his  share  of  tho  benefit  resulting. 
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While  the  fanner,  enabled  to  obtain  larger  crops  from  a 
given  area  of  land,  is  in  a  measure  relieved  of  his  bartben, 
and  instead  of  being  obliged  to  labor  incessantly  in  the 
gleaning  of  immense  tracts  of  soil,  he  has  time  to  render  his 
farm  neat  and  elegant,  or  finds  time  for  intellectual  improve*- 
ment  by  study. 

By  the  chemical  analysis  of  soils,  we  are  enabled  to  point 
out  to  the  farmer  their  capabilities,  and  the  improvements 
which  are  to  be  made  in  their  cultivation.  General  rules 
derived  from  foreign  experience  have  so  often  failed  in  pro* 
ducing  the  promised  results,  that  the  farmer  is  justly  suspi?- 
cious  of  such  directions,  and  decries  farming  by  books, 
declaring  that  he  has  tried  certain  experiments  which  proved 
total  failures,  and  that  he  has  no  faith  in  them. 

The  root  of  the  difficulty  lies  in  the  fact  that  an  experiment 
may  prove  successful  on  one  soil,  and  a  total  failure  on 
another  of  different  composition  and  under  a  different  lati- 
tude. And  the  only  way  to  overcome  this  difficulty,  is  to 
make  chemical  examinations  of  the  soils  in  question,  and 
then  only  can  we  know  what  it  is  proper  to  place  upon  them 
as  amendments,  aliments,  or  stimuli. 

The  enormous  amount  of  labor  required  in  the  analysis  of 
soils,  precludes  the  busy  farmer  from  attempting  the  task, 
allowing  that  he  possessed  the  requisite  instruments  and  skilK 
Hence  we  are  enabled  to  render  him  a  most  acceptable 
service. 

The  present  Report  contains  an  account  of  the  analysis 
of  soils,  some  of  which  are  very  minute,  while  in  all  the 
essential  or  peculiar  principles  are  most  accurately  ascer*' 
tained.  It  is  evident,  that  alone,  with  the  most  indefatigable 
exertions,  I  could  not,  during  the  space  of  three  months,  have 
performed  so  much  chemical  labor,  and  I  beg  leave  to  state 
that  I  have  been  most  efficiently  aided  in  the  work  by  my 
worthy  pupil,  Master  John  Chandler,  Jr.  of  Augusta,  who  has 
during  the  whole  winter  assisted  me  and  performed  under  my 
immediate  direction,  a  large  number  of  the  proximate  analy- 
ses. While  in  the  field,  Master  Chandler  was  allowed  his 
expenses^  by  permission  of  the  Governor,  but  for  the  labora* 
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tory  work  he  receives  no  compensation.  Provision  ought  to 
be  made  for  an  assistant  in  the  chemical  department,  since 
so  vast  an  amount  of  labor  is  there  to  be  performed. 

Besides  the  analysis  of  soils,  we  have  made  chemical 
examinations  of  limestones  and  iron  ores,  the  results  of 
which  are  herewith  communicated,  and  will  show  the  actual 
respective  value  of  each  specimen  in  the  collection,  while 
the  Report  exhibits  an  account  of  the  quantity  that  may  be 
obtained.  In  each  analysis  great  care  was  taken  to  select 
such  as  were  fair  average  specimens,  in  order  to  present 
results  that  could  be  depended  upon  in  actual  working. 

Among  the  important  researches,  may  be  ranked  the  dis- 
covery of  an  inexhaustible  locality  of  Hydraulic  limestone, 
suitable  for  sub-aqueous  constructions,  such  as  canal  locks, 
dams,  cisterns,  drains,  culverts,  water  proof  cellars,  &c. 
The  discovery  of  the  capacity  of  a  rock  for  such  uses, 
could  only  have  been  made  in  a  chemical  laboratory,  where 
the  power  of  the  combinations  is  ascertained. 
.  The  discovery  of  the  extent  and  value  of  certain  deposits 
of  iron  ore,  before  neglected,  for  want  of  information  as  to 
their  extent,  has  given  an  immense  value  to  swamps  and  bogs 
before  worthless. 

Black  oxide  of  manganese,  a  substance  required  in  the 
manufacture  of  bleaching  powder,  I  have  discovered  in  im- 
mense beds  at  Dover,  upon  the  Piscataquis  river,  and  when 
factories  are  established  in  that  vicinity  they  will  be  favored 
with  an  abundance  of  matter  required  for  disengaging 
chlorine,  and  with  lime  for  the  combination  producing  the 
chloride  of  lime  above  mentioned. 

At  Dexter  I  also  found  an  abundance  of  excellent  lime- 
stone, and  examined,  chemically,  the  ore  lately  extracted 
from  a  small  vein  in  the  slate  rocks,  discovering  by  analysis 
that  the  ore  in  question  is  rich  in  silver,  but  as  yet  there  have 
not  been  found  veins  of  sufficient  magnitude  to  warrant 
mining.  It  is  proper  under  such  circumstances  to  warn  the 
people  against  wasting  their  money,  where  we  can  prove  by 
calculation  it  would  not  prove  a  profitable  investment,  and 
to  turn  their  attention  to  those  things  of  real  value. 
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By  their  Itmestone^  more  silver  may  be  earned  than  could 
be  excavated  from  much  larger  veins  than  those  described, 
and  hence  the  limestone  was  earnestly  recommended  for 
burning  into  lime,  since  the  saving  to  the  citizens  of  the  town 
would  be  no  less  than  two  dollars  per  cask  on  every  cask  of 
lime  used. 

The  saving  of  time,  labor  and  expense  in  vain  researches 
for  the  precious  metals,  and  for  coal,  in  districts  where  such 
substances  never  occur,  would  annually  amount  to  more  than 
the  cost  of  the  Geological  Survey  of  the  State ;  and  the 
destruction  of  credit,  following  close  upon  the  steps  of  idle 
or  fraudulent  speculations,  is  entirely  arrested  by  the  survey 
in  which  we  are  engaged. 

Those  who  will  look  into  the  history  and  the  operation  of 
this  system,  will  at  once  perceive  that  since  the  Geological 
survey  began,  speculations  in  mineral  substances  have  been 
thoroughly  checked ;  a  triumphant  fact  to  disprove  the  opin- 
ions of  those  who  feared  that  the  survey  would  produce 
speculation.  In  fact  it  is  clearly  evident  that  where  the 
whole  community  possess  the  same  sources  of  information, 
that  one  man  cannot  practice  upon  the  ignorance  or  credu- 
lity of  another.  Nor  can  any  one  want  such  information  as 
is  required  to  point  out  whether  a  substance  is^aluable  or  not, 
and  if  it  exist  in  sufficient  quantity,  for  I  have  always  held 
myself  ready  to  inform  the  owners  of  the  soil  as  to  the  exact 
nature  of  the  case,  while  I  always  refuse  giving  prior  infor- 
mation, to  those  who  are  not  owners  of  the  soil,  where 
substances  of  value  occur.  By  such  a  system  the  truly  valuable 
resources  of  the  country  become  available,  while  public  confi- 
dence is  restored,  knowing  that  what  we  state  is  strictly  true, 
and  that  the  State  has  instituted  such  a  survey  to  obtain  and 
diffuse  correct  information. 

Such  I  know  were  the  views  of  Governor  Dunlap  when  he 
originally  recommended  the  Geological  Survey  of  the  entire 
State,  and  those  views  have  been  most  strictly  carried  out  in 
our  labors.  How  much  the  resources  of  Maine  have  risen  in 
the  estimation  of  her  sister  States,  and  in  the  view  of  the 
General  Government,  we  cannot  say ;  but  those  who  have 
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an  opportunity  of  knowing,  declare  that  the  result  thus  far  has 
been  most  satisfactory. 

I  beg  leave  to  call  your  attention  to  the  Geological 
Cabinet,  which  is  arranged  in  the  State  House,  for  the 
information  of  those  who  may  feel  a  desire  to  know  what 
mineral  substances  are  found  in  Maine.  That  collection 
now  numbers  no  less  than  1,600  handsome  specimens  of 
rocks,  minerals,  and  soils  of  the  State,  all  arranged,  labelled, 
numbered  and  described  in  a  complete  catalogue. 

In  addition  to  this  collection,  we  have  made  ten  others, 
for  the  colleges,  academies  and  societies,  provided  for  by 
law.  The  smaller  institutions  were  provided  with  specimens 
of  every  mineral  substance  occurring  in  the  State  ;  but  it 
was  not  thought  needful  to  send  specimens  from  every 
locality,  since  they  are  often  identical  as  to  their  characters, 
and  it  is  supposed  that  the  academical  collections  are  to  be 
used  for  instruction  of  pupils. 

The  State  Cabinet  has  become  one  of  the  most  interesting 
objects  to  citizens,  and  strangers  who  visit  Augusta,  and 
presents  at  once  the  means  of  judging  respecting  the  relative 
value  of  any  important  minerals  of  the  State,  and  may 
become  the  means  of  settling  questions  concerning  acts  of 
incorporation  for  working  mines  and  quarries,  since  the 
Committees  may  be  at  once  referred  to  specimens  in  the 
Cabinet,  by  which  they  will  perceive  whether  there  is  any 
well  founded  reason  for  the  granting  a  charter.  Considered 
as  a  source  of  rational  amusement,  the  geological  collection 
oifers  many  curious  specimens,  showing  the  history  of  the 
world  while  preparing  for  the  residence  of  man,  as  well  aa 
many  others  illustrating  chemical  and  physical  changes  which 
began  with  creation's  dawn. 

Those  collections  furnished  to  colleges  and  academies, 
will  serve  to  create  a  taste  for  the  study  of  mineralogy  and 
geology  in  various  parts  of  the  State,  and  who  will  venture 
to  predict  the  results  which  may  follow  from  the  develop- 
ment of  many  acute  intellects  that  may  hereafter  enter  the 
field  of  science? 

A  Geological  Survey  of  the  Public  Lands  had  been  for* 
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merly  recommended  by  the  Land  Agent,  Dr.  Rose ;  but  the 
proposal  was  not  supported  by  the  Legislature,  until  a  Ge- 
ological Survey  of  the  entire  State  was  proposed.  Massa- 
chusetts, holding  an  interest  in  the  Public  Lands,  only  as 
State  property,  without  any  right  of  jurisdiction,  desired 
only  a  reconnoissance  of  those  tracts  of  land  which  border 
upon  the  great  Rivers,  and  by  consent  between  the  Execu- 
tives of  the  two  States,  such  a  survey  was  instituted,  and  has 
been  completed,  so  far  as  is  desirable  in  the  present  state  of 
the  country  in  question. 

The  lines  of  our  survey  followed  the  St.  Croix  to  its 
sources,  and  continued  north  by  Houlton,  along  the  St.  John 
river  to  the  Madawaska.  Thence  returning  by  the  Military 
road  from  Houlton  to  Bangor.  This  section  having  been 
explored  in  the  year  1836. 

During  the  next  season,  a  more  thorough  and  extended 
survey  was  made  by  myself  and  assistant,  one  section  having 
been  surveyed  by  him  from  Bangor  by  a  due  north  line  to 
the  shores  of  the  St.  Lawrence,  thence  returning  by  the  St. 
Francis  and  down  the  St  John. 

The  Assistant  returning  met  me  at  Bangor,  by  agreement, 
and  after  making  a  minute  examination  of  certain  portions  of 
the  settled  parts  of  the  State,  the  results  of  which  are 
embraced  in  the  second  Annual  Report  on  the  Geology  of 
Maine,  I  joined  with  him  in  the  exploration  of  the  West 
branch  of  Penobscot  river,  to  Mt.  Ktaadn ;  then  ascending 
the  East  branch  and  the  Seboois,  crossed  over  to  the  Aroos- 
took river,  which  was  explored  from  near  its  sources  at 
La  Pompique,  to  its  confluence  with  the  St.  John.  The 
Aroostook  river  at  that  time  was  but  little  known,  but  very 
few  persons  having  navigated  its  waters  or  explored  its 
banks.  Hence,  when  it  came  to  be  publicly  known,  through 
our  second  Annual  Report  upon  the  Public  Lands,  (which 
is  a  sequel  to  the  Report  last  mentioned,}  attention  was 
awakened  to  the  vast  agricultural  resources  which  it  afforded, 
and  many  people  whom  the  severity  of  the  times  had  thrown 
out  of  employ,  and  who  were  about  to  emigrate  to  the  western 
States,  were   induced  to  look  at  the  Aroostook  country. 

Digitized  by  VjOOQIC 


8  GEOLOGICAL  REPORT. 

The  results  of  their  examinations  confirmed  most  fully  the 
statements  which  I  had  made,  and  the  tide  of  emigration 
turned  eastward.  The  land  law  enacted  by  the  last  Legislature 
afforded  great  facilities  to  actual  settlers,  and  the  banks  of 
the  Aroostook  soon  resounded  to  th»  axe  of  the  enterprising 
pioneer.  A  demand  for  the  lands  in  that  region  was  created, 
and  the  average  sales  ^s  reported  in  the  returns  of  the  worthy 
Land  Agent,  E.  L.  Hamlin,  Esq.  far  exceeded  the  minimum 
price  fixed  by  law,  and  the  State  has  realized  $9,428.27 
from  the  sales  of  12,827  acres  of  Aroostook  land.  With 
the  opening  of  the  new  road,  now  in  progress,  the  settlements 
will  be  augmented  by  emigration  thither  from  other  States, 
and  my  predictions  with  regard  to  the  territory  in  question, 
will  be  fully  realized. 

Not  only  has  the  State  saved  to  herself  a  number  of  her 
citizens  who  would  otherwise  have  emigrated  to  the  West, 
but  she  has  also  secured  the  possession  of  a  valuable  tract  of 
country  unjustly  claimed  firom  her  by  a  foreign  power. 

Farther  explorations  upon  the  tributary  waters  of  this 
river  were  recommended,  and  my  scientific  friend.  Dr. 
Ezekiel  Holmes,  was  appointed  to  the  task.  The  results 
of  his  agricultural  researches,  as  I  understand,  coincide  with 
the  observations  recorded  by  me,  and  he  has  been  enabled 
to  give  additional  information  of  value,  an  account  of  which 
will  be  laid  before  you. 

It  becomes  us  to  state  that  the  Geological  Survey,  so  far 
as  it  has  been  prosecuted,  has  been  a  most  profitable  invest, 
ment.  The  Public  Lands  have  been  augmented  in  value,  by 
spreading  information  abroad  respecting  their  nature  and 
capability  of  cultivation.  The  value  of  individual  property, 
the  aggregate  of  which  forms  the  sum  of  the  State  wealth, 
has  been  greatly  increased ;  new  resources  have  been  dis- 
covered, and  the  extent  and  value  of  those  but  little  known, 
have  been  ascertained  and  reported.  Mines  and  minerals 
which,  when  wrought,  will  bring  a  large  capital  into  the 
State,  will  serve  to  relieve  the  community  generally,  by  creat- 
ing more  taxable  property,  and  thus  removing  a  share  of 
the  public  burthen  from  the  shoulders  of  every  individual. 
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Materials  now  imported  at  a  high  cost,  will  be  produced  at 
a  cheaper  rate  within  the  limits  of  the  State,  and  domestic 
industry,  skill  and  capital,  will  be  brought  forward.  Iron 
and  glass  may  be  manufactured  advantageously  in  Maine, 
and  these  two  articles  are  of  more  general  use,  and  require 
more  expenditure,  than  any  others  imported  into  the  State. 
It  will  be  hereafter  a  matter  of  astonishment  that  Maine  ever 
had  to  import  her  iron  and  glass,  as  much  so  as  that  she 
formerly  did  not  supply  her  citizens  with  bread.  Slate 
quarries,  equal  if  not  superior  to  those  of  Wales,  have  lain 
neglected  in  Maine  for  ages,  while  the  houses  of  Portland, 
Bangor,  and  even  the  State  House  itself,  are  covered  with 
foreign  slate. 

The  immense  deposits  of  roofing  slate  upon  the  Piscataquis 
river,  at  Williamsburg,  Brownville,  Barnard  and  Foxcroft, 
will  now  be  wrought,  and  from  the  statistics  obtained  res- 
pecting the  slate  quarries  of  Wales,  which  have  lately  been 
examined  by  Captain  Isaac  Gage,  of  Augusta,  there  can  be 
no  doubt  that  profitable  investments  may  be  made  in  the 
slate  quarries  of  Maine. 

Since  a  new  demand  for  lime  has  been  created  for  agricul- 
tural use,  it  became  very  important  to  know  whether  the 
interior  of  the  State  possessed  valuable  beds  of  limestone, 
for  it  is  evident  that  the  farmers  could  not  use  lime  exten- 
sively on  their  soil,  unless  it  could  be  obtained  at  a  low  price. 
We  are  enabled  to  point  out  immense  and  inexhaustible 
supplies  of  this  useful  substance,  in  the  very  regions  where  it 
is  most  required,  and  to  demonstrate  its  capability  of 
answering  for  every  ordinary  use. 

I  have  been  busily  engaged  in  drawing  up  a  geological 
map  of  the  State,  on  which  the  various  rocks  and  mines  will 
bo  represented  by  conventional  colors,  which  will  be  ex- 
plained by  an  index.  The  map  will  show  the  ground  plan, 
and  for  a  more  full  elucidation  of  the  structure  of  the 
country,  sectional  profiles,  shewing  the  dip  and  direction  of 
the  rocky  strata  and  their  order  of  superposition,  are  in  course 
of  preparation.  Beautiful  views  of  scenery,  and  sketches  of 
peculiar  geological  formations,  are  also  in  progress,  and  all 
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these  plans  and  views  must  fornti  an  Atlas  for  the  final  and 
complete  Report 

Maine  has  already  gained  great  credit  for  her  liberal  views 
in  undertaking  a  Geological  Survey  of  the  State,  and  so 
important  has  the  work  proved  to  the  community  generally, 
that  it  is  to  be  hoped  that  she  will  carry  it  forward  to  its  full 
completion. 

Most  respectfully, 

Your  obedient  servant, 

C.  T.  JACKSON. 
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Hatiiio  prepared  myself  for  the  continuation  of  the  Geo- 
logical Survey  of  the  State  of  Maine,  I  left  Boston  on  the 
31  St  of  May,  and  proceeded  directly  to  AiUgUBta,  where  I 
obtained  from  Governor  Kent  such  pecuniary  means  as  were 
required  for  the  survey  of  the  first  section.  I  then  took 
passage  in  the  steamboat  for  Portland,  where  I  met  my 
Assistant,  Dr.  S.  L.  Stephenson,  and  made  arrangements 
for  the  service  which  we  had  engaged  to  perform.  Rev. 
Solomon  Adams,  a  gentleman  who  has  on  former  occasions 
aided  us  in  our  barometrical  measurements,  again  kindly 
volunteered  to  perform  a  similar  task,  and  our  instruments 
were  most  carefully  compared  side  by  side,  and  the  slight 
difference  was  noted,  as  will  be  seen  in  our  tables.  lo 
order  to  know  the  exact  height  above  the  sea  level,  at 
which  Mr.  Adams's  barometer  was  placed,  after  measuring  it 
by  difference  of  atmospheric  pressure,  I  requested  Captain 
Hall  to  aid  me  in  determining  it  precisely  by  the  levelling 
instrument,  which  work  he  most  readily  and  freely  performed, 
and  the  difference  between  barometrical  and  the  usual 
method  of  levelling  was  but  1.8  feet*    Such  an  error  arises 
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from  the  difficulty  in  notiDg  small  differences  in  the  height 
of  the  mercurial  column,  and  would  be  no  greater  in  the 
measurement  of  a  mountain  several  thousand  feet  high. 
The  results  of  our  former  operations  confirm  the  correctness 
of  this  statement.  After  agreeing  with  Mr.  Adams,  as  to  the 
hours  of  observation,  I  visited  Messrs.  Lowell  &  Senter, 
and  regulated  a  good  chronometer  watch  to  the  mean  time 
of  Portland,  by  their  transit  observations ;  after  which,  the 
Assistant  and  myself  set  out  for  Augusta,  where  we  met  Mr. 
Wall,  the  additional  Assistant,  who  had,  under  orders  of  the 
Governor  and  Council,  procured  for  our  use  a  good  horse 
and  covered  waggon. 

Equipped  with  the  usual  instruments,  our  party  set  out  in 
company,  for  that  portion  of  the  section,  which  we  intended 
to  survey,  between  Augusta  and  the  Canada  Frontier.  The 
immediate  vicinity  of  Augusta  having  already  been  explored^ 
we  proceeded  on  our  route  towards  Waterville,  stopping  to 
examine  every  rock  that  shewed  itself  above  the  surface  on 
the  way. 

About  half  a  mile  north  from  the  Augusta  Bridge,  we 
examined  a  ledge  of  rocks,  where  the  quarrymen  were 
engi^ed  in  obtaining  rough  stone  for  the  dam.  The  rock 
is  composed  of  strata  of  mica  slate,  which  alternate  with 
layers  of  impure  limestone,  and  numerous  veins  of  granite, 
containing  crystals  of  black  Tourmaline,  cut  across  the 
strata.  The  mica  slate  runs  N.  E.  and  S.  W.  and  dips  80^ 
N.  W.,  while  the  granite  veins  run  N.  30^  £.,  8.  SO  W. 
This  rock  is  suitable  only  for  rude  constructions,  since  it 
does  not  split  into  regular  sheets.  The  soil,  doubtless,  is 
enriched  by  its  decomposition,  but  it  does  not  contain  a 
sofiiciency  of  lime  for  the  kiln.  Thete  being  but  little  of 
practical  interest  at  this  place,  we  continued  our  route  to 
Sidney,  where  we  examined  the  tertiary  clay  used  for  making 
bricks,  and  measured  the  direction  and  dip  of  all  the  rocky 
strata  that  crop  out  on  the  way. 

Waterville,  situated  upon  the  western  banks  of  the  Ken- 
nebec river,  at  Ticonic  Falls,  in  latitude  44"^  32""  26"  north, 
and  longitude  j39^  S7"*  45'  west  from  Greenwich  meridian, 
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according  to  the  observations  of  Professor  Keely,  and  153 
feet  above  the  level  of  the  sea,  by  our  barometrical  meas- 
urements, is  an  interesting  region,  which  demanded  a  share  of 
our  labors.  This  beautiful  village  is  the  seat  of  Waterville 
College,  an  institution  of  the  Baptist  order,  having  several 
learned  professors,  whose  aid  in  the  survey  we  most  thank- 
fully acknowledge.  Professor  Keely,  having  a  good  barome- 
ter and  all  the  requisite  instruments,  was  requested  to  furnish 
a  series  of  observations  for  the  purpose  of  aiding  in  measuring 
a  sectional  line  along  the  borders  of  the  Kennebec,  which 
service  he  most  cheerfully  performed,  all  the  instruments 
having  been  duly  compared,  and  their  difference  noted,  as 
will  appear  in  the  tables  which  are  contained  in  the  present 
Report.  This  gentleman  has  also  undertaken  a  series  of 
observations  on  the  variation  of  the  magnetic  meridian, 
which  will  be  of  great  value  to  surveyors  and  engineers.  In 
1835,  he  ascertained  the  variation  of  the  compass  needle,  at 
Waterville  College,  to  be  12®  8"  west  of  the  true  meridian. 
But  since  the  degree  of  variation  is  constantly  changing,  it 
will  be  of  great  interest  to  have  a  continued  annual  series 
of  observations,  and  those  made  by  Professor  Keely  will 
be  exact.  Whoever  reflects  of  the  difllculties  that  arise 
in  running  the  boundaries  of  estates,  and  the  troubles  of 
litigation  that  follow,  will  rejoice  in  the  prospect  of  having 
true  records  on  this  subject,  and  we  have  made  arrangements 
to  form  a  complete  series  of  observations,  to  settle  the  magnetic 
variations  on  every  parallel  of  latitude  and  longitude  in  the 
State. 

Professors  Adams  and  Loomis  contributed  their  aid  in  the 
exploration  of  the  geology  of  Waterville,  as  did  also  a  num- 
ber of  gentlemen  in  the  village,  to  whom  we  here  present 
our  grateful  acknowledgments.  Ticonic  Falls  first  demanded 
our  attention,  on  account  of  the  discovery  of  the  prints  of 
fern  leaves  on  the  rocky  strata  at  that  place,  which  have 
been  formerly  noted.  (Vide  First  Annual  Report,  p.  107.) 
We  therefore  proceeded  thither,  and  made  all  the  necessary 
researches.    The  Kennebec  river  is  there  observed  rushing 
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through  a  breach,  which  has  been  formed  by  the  disruptioa 
of  stratified  argillaceous  slate,  the  strata  being  turned  up,  so 
that  on  the  western  side  of  the  river  they  dip  to  the  N.  W.  eO'^', 
while  on  the  eastern  side  the  inclination  is  to  the  S.  £.  80^, 
the  direction  of  the  strata  being  N.  56<=^  £.,  S.  56^  W.  by  the 
magnetic  needle.  The  fall  of  water  is  from  a  ledge  of  these 
rocks,  and  varies  from  eighteen  to  twenty  feet,  according  to 
the  state  of  the  river.  Near  the  bridge,  on  the  eastern  side 
of  the  stream,  there  are  two  beds  or  dykes  of  protogine  rock 
cutting  through  the  strata  which  have  been  distorted  in  a 
remarkable  manner,  shewing  that  they  have  been  acted  upon 
by  the  violent  injection  of  this  formerly  molten  rock.  The 
strata  of  slate  below  the  bridge,  run  N.  52^  E.  and  dip  72° 
S.  E.,  while  the  intruded  protogine  dykes  run  N.  E.  S.  W., 
their  line  of  bearing  not  coinciding  exactly  with  the  stratified 
rocks.  The  width  of  the  dyke  above  the  bridge  was  meas- 
ured, and  found  to  be  ten  feet. 

Veins  of  yellow  silicious  limestone  traverse  the  slate  strata, 
but  they  are  not  of  sufficient  importance  to  prove  valuable  in 
the  arts.   Analyzed,  this  kind  of  limestone  is  found  to  contain 
40  per  cent  of  silex, 
60    "      "    "   carbonate  of  lime, 
10    «      «    «   oxide  of  iron. 

100 
From  its  composition,  it  is  evident  that  it  will  not  answer  for 
lime,  since  it  would  run  into  glass  at  a  high  temperature. 
It  might,  however,  if  in  sufficient  quantity,  be  advantageously 
used  for  making  hydraulic  cement,  since  it  contains  the 
proper  materials,  and  in  right  proportions  for  such  an  article. 
I  shall,  however,  have  occasion  to  mention  inexhaustible 
localities  of  this  material  higher  up  in  this  section,  and 
merely  note  the  composition  of  the  present  small  veins,  to 
cause  attention  to  be  paid  to  more  extensive  deposits,  that 
may  be  hereafter  discovered,  by  knowing  the  appearance  of 
the  mineral,  specimens  of  which  are  easily  obtained,  they 
being  used  by  the  people  for  hones  or  whet-stones,  owing 
to  the  silicious  grit  they  contain. 
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After  making  a  general  exploration  around  the  falls,  we 
devoted  a  day  to  the  searching  for  fossil  impressions  on  the 
slate  strata,  and  found  a  number  of  specimens  on  the  western 
side  of  the  river.  They  are  very  faint  and  shallow  impres- 
sions of  the  stems  and  leaves  of  plants,  allied  to  the  genus  of 
fossil  ferns,  called  by  Brogniart  Odontopteris,  and  are  evi- 
dently associated  with  more  abundant  remains  of  fiici  or  sea 
weeds.  From  the  fact  that  all  the  fern  leaf  impressions  are 
represented  on  the  strata  in  drooping  fronds,  generally  much 
distorted,  and  from  their  association  with  marine  relics,  I  am 
satisfied  that  the  ferns  did  not  grow  on  the  spot  where 
we  find  them,  but  were  brought  down  by  some  ancient  river, 
from  higher  land,  at  the  time  when  the  present  slate  rocks 
formed  the  clayey  bottom  of  an  ancient  sea.  Hence  the 
strange  occurrence  of  land  plants  in  so  ancient  a  deposit  as 
the  Waterville  slate,  which  does  not  belong  to  the  coal  form- 
ation, but  reposes  directly  on  the  primary  rocks,  and  is  itself 
of  the  elder  transition  formation.  This  conclusion  was  sub- 
sequently proved  by  our  researches  farther  up  the  great  Ken- 
nebec section. 

During  our  stay  at  Waterville,  we  also  visited  numerous 
other  localities  which  I  shall  now  describe.  Several  gentle- 
men having  given  their  opinions  in  favor  of  the  occurrence  of 
limestone  in  West  Waterville,  I  proceeded  to  explore  every 
locality  where  there  was  any  probability  of  its  occurrence. 

On  the  estate  of  Mr.  Baxter  Crowell  in  West  Waterville, 
near  the  outlet  of  Snow's  Pond,  5  miles  W.  S.  W.  from  Wa- 
terville Colleges,  there  occurs  an  important  deposit  of  lime- 
stone, suitable  for  agricultural  use  and  for  ordinary  mortar. 
The  limestone  exists  in  regular  strata  alternating  with  argil- 
laceous passing  into  micaceous  slate,  and  the  strata  are  nearly 
equally  divided  by  the  rock,  so  that  the  limestone  is  easily 
separated  from  it.  The  direction  of  the  strata  was  measured, 
and  found  to  be  N.  62^  E.,  S.  52^  W.  and  the  dip  is  80® 
N.  W.  The  width  of  the  calciferous  strata  is  not  less  than  66 
feet,  while  their  length  is  of  unknown  but  great  extent. 
Having  satisfied  myself  as  to  the  quantity  of  limestone,  I  ob- 
tained a  set  of  specimens  for  the  institutions  provided  for  by 
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law,  and  since  that  time  I  haye  made  a  chemical  analysts  of 
the  rock,  and  have  ascertained  that  it  will  bum  and  slake  suf- 
ficiently well  for  the  uses  designated. 
Analysis.     100  grains  of  Crowell's  limestone  consist  of. 
Carbonate  of  lime,        -        -        -        89.8 
Carbonate  of  iron,    -        -        -        -      1.2 
Insoluble  slaty  matter,  -        -  9.0 

100.0 
It  contains  then  50.54  per  cent,  of  pure  lime,  and  as  anticipa- 
ted from  the  analysis,  I  find  that  it  burns  well  without  melt- 
ing, and  makes  a  light  brown  lime,  which  slakes  perfectly 
into  a  nearly  white  hydrate,  making  good  and  strong  mortar. 
It  is  evidently  a  valuable  material  for  agriculture,  and  the 
soil  in  the  vicinity  requires  liming  to  a  considerable  extent, 
since  it  is  diluvial  and  nearly  destitute  of  lime. 

The  rocks  at  West  Waterville  Falls  are  composed  of 

strata  of  blue  limestone  and  argillaceous  slate  alternating 

with  each  other,  but  separating  easily  when  struck  with  the 

hammer.    The  quantity  of  good  limestone  that  will  answer  for 

agriculture,  is  immense,  and  the  following  analysis,  which  I 

have  made  since  the  field  services  closed,  shows  its  value. 

Carbonate  of  lime,  ...  73.8 

Carbonate  of  iron,     -        -        -        -        1.4 

Insoluble  slate,     -        -        -        -  24.6 


100.0 
It  will  bear  a  full  red  heat,  and  forms  a  brown  colored  lime 
that  will  answer  for  ordinary  uses,  and  will  prove  an  excellent 
dressing  to  the  neighboring  granite  soils. 

It  is  evident  from  the  foregoing  remarks  that  there  is  an 
ample  supply  of  good  agricultural  limestone  at  Waterville, 
and  that  since  the  quality  of  the  rock  is  now  ascertained,  it 
may  be  safe  to  erect  kilns  for  converting  it  into  lime  for  the 
amelioration  of  soils.  The  comparatively  low  price  of  wood 
in  the  vicinity  will  enable  the  people  to  make  their  own  lime 
much  cheaper  than  it  can  be  obtained  from  the  localities  now 
wrought  on  the  sea  coast. 
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Returning  to  the  village  of  Waterrille,  we  observed  sev- 
eral naked  ledges  of  slate  distinctly  marked  with  diluvial 
scratches,  which  run  N.  5*^  E.  by  the  magnetic  needle.  They 
occur  in  the  vicinity  of  CrowelPs  farm,  in  West  Waterville. 

After  examining  a  number  of  localities  of  poor  limestone, 
and  argillaceous  slaie,  on  each  side  of  the  Kennebec  river, 
at  Waterville  and  its  immediate  vicinity,  we  set  out  for 
Skowhegan  Falls,  exploring  the  rocks  along  the  road  and 
river  side,  wherever  they  shew  their  out-cropping  edges. 
The  slate  rocks  are  seen  in  numerous  places  along  the  route 
through  Fairfield,  and  at  Skowhegan  Falls  large  quantities 
of  limestone  occur,  imbedded  in  the  slate.  At  Bloomfield, 
we  became  acquainted  with  Mr.  E.  Weston,  who  shewed  us 
a  number  of  specimens  of  limestone,  which  he  had  found  in 
that  region.  Since  we  intended  to  return  to  that  place,  but 
little  time  was  then  spent  in  the  examination  of  the  ledges, 
but  subsequently  we  explored  them  more  minutely. 

Tbere  are  extensive  beds  of  limestone  at  Skowhegan,  feir 
specimens  of  which  were  collected  for  the  State  Cabinet, 
and  an  average  suite  were  subjected  to  chemical  analysis, 
which  furnished  the  following  results : 

Carbonate  of  lime,         .  •         •         -68.8 

Carbonate  of  iron,  .         «         •  7.6 

Insoiuble  mica  and  slate,         •         •         38.6 

100.0 
From  this  analysis,  it  appears  that  the  limestone  is  not 
rich,  or  suitable  for  *plastering,  but  will  answer  for  a  dressing 
to  soils.  Some  specimens  prove  much  richer  in  calcareous 
matter,  than  this  variety,  but  we  had  not  specimens  of  them 
in  season  for  analysis  in  the  laboratory.  Owing  to  the  low 
price  of  wood  at  Skowhegan — {$1  per  cord) — it  will  be 
economical  to  burn  this  limestone,  especially  since  the 
Thomaston  lime  costs  the  people  from  $2.85  to  $3  per  cask, 
owing  to  the  expense  of  transportation. 

Skowhegan  Falls  are  produced  by  the  falling  of  the  Ken- 
nebec over  a  ropky  ledge  to  the  distance  of  from  ten  to 
twelve  feet.    The  village  is  picturesque,  and  it  is  an  enter- 
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prising  and  flourishing  town.  The  following  sketch  of  the 
Falls  was  taken  by  the  draftsman,  (G.  T.  Devereux,)  during 
our  stay  at  Skowhegan. 


Skowhegan  Falk. 
During  the  fatal  campaign  of  Arnold,  his  army  encamped 
upon  an  island  near  the  Falls,  and  occasional  relics  of  tha 
encampment  are  now  found,  such  as  pipes,  coins,  &c. 

From  Skowhegan  we  proceeded  to  Norridgewock,  where 
we  found  several  beds  of  good  limestone,  the  strata  of  which 
are  included  in  those  of  argillaceous  slate,  and  run  N.  52^  £• 
and  S.  b2^  W.,  dipping  to  the  N.  W.  65®.  .  The  locality 
where  these  observations  were  made,  is  one  fourth  of  a  mile 
N.  W.  from  Pike's  Hotel. 

A  specimen  from  the  estate  of  S.  Sylvester,  of  Norridge- 
wock, submitted  to  chemical  analysis,  gave  the  following 
results : 

100  grains  analysed — 

Carbonate  of  lime,         .  •  .         88.2 

Carbonate  of  iron,         .  •  .  1.2 

Insoluble  (mica  and  silex)       .  •  lO.G 

100.0 
It  is  evidently  a  good  limestone,  and  will  average  better 
than  the  specimens  above  analyzed,  since  it  contains  veins  of 
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pure  calcareous  spar,  which  were  excluded  in  the  analysis. 
In  order  to  ascertain  how  it  would  behave  in  the  kiln,  I 
burned  a  large  specimen,  and  found  that  it  would  bear  a  full 
red  heat,  without  melting  in  the  least,  and  that  it  came  out 
of  the  furnance  a  mass  of  solid  and  good  lime,  of  a  light 
brown  color,  slaking  completely  with  water,  and  making  a 
good  strong  mortar.  In  slaking,  it  gains  40  per  cent,  weight 
of  water,  which  indicates  its  capacity  of  bearing  as  full  a  pro- 
portion of  sand  as  any  lime  in  use.  The  low  price  of  wood, 
and  the  expense  of  carting  lime  from  the  sea  coast,  are  suffi- 
cient inducements  for  the  inhabitants  of  Norridgewock  to 
make  their  own  lime  from  this  rock.  The  soil  of  that  town« 
as  will  be  seen  in  our  analyses,  is  deficient  in  lime,  and  the 
great  benefit  arising  from  its  use,  is  now  too  fully  appreciated 
by  the  farmers,  to  allow  the  locality  to  be  neglected. 

At  Norridgewock  Falls,  the  Kennebec  river  precipitates 
itself  about  ten  feet,  over  ledges  of  hard  argillaceous  slate 
passing  into  mica  slate  and  a  fine  grained  grau-wacke  con- 
taining crystals  of  pyrites  and  specks  of  iron  ore.  The 
stratified  rocks  dip  to  the  N.  W.  80°,  and  run  N.  TO^'  E.,  S. 
70°  W.  On  these  Falls  there  is  a  large  mill  for  grinding 
wheat,  a  clothing  and  a  saw  mill. 

Returning  from  the  Falls,  we  next  visited  the  farm  of  Mr. 
Wethercll,  who  informs  us  that  his  soil  produces  an  average 
crop  of  15  bushels  of  wheat  to  the  acre,  and  200  bushels  of 
potatoes,  and  40  of  corn.  The  soil  is  a  loose  yellow  loam. 
The  rocks  around  are  slaty  limestone  and  mica  slate.  Lime 
and  gypsum  mixed  are  used  by  him  for  a  manure,  which  has 
had  a  good  effect,  even  in  the  small  proportion  of  one 
cask  to  the  acre. 

The  farm  of  Dr.  Bates  was  also  examined,  and  specimens 
of  the  soil  were  taken  for  analysis}. 

Leaving  Norridgewock,  we  visited  Mercer  and  New  Sharon 
on  our  way  to  Farmington,  where  some  days  were  spent  in 
the  examination  of  the  country. 

Farmington,  the  shiretown  of  Franklin  County,  is  situated, 
according  to  our  observations,  in  the  latitude  44°  37*"  30*  N. 
It  is  a  large  and  enterprising  village,  the  inhabitants  depending 
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mainly  upon  their  rich  alluvial  sail,  for  support.  The  Sandy 
river,  bordered  with  rich  farms,  producing  an  abundance  of 
grass  and  grain,  gives  a  pleasing  aspect  to  the  country. 
In  this  town,  we  met  several  active  and  intelligent  gentlemen, 
who  generously  devoted  their  time  and  attention,  during  our 
stay,  to  the  objects  which  it  was  our  duty  to  explore.  Dr. 
J.  Prescott,  Hon.  Hiram  Belcher,  and  several  others,  devoted 
to  us  a  large  share  of  their  time,  and  rendered  efficient  ser- 
vices. Limestone  being  a  great  desideratum  with  the  farm- 
ers, I  examined  every  locality  where  it  might  be  expected  to 
occur,  and  found  several  beds  which  will  answer  for  the  pur- 
poses of  agriculture.  Visiting  a  locality  called  Stoyel's  pas- 
ture, belonging  to  Mr.  H.  Titcomb,  a  little  eastward  from  the 
village,  we  found  the  limestone  strata  running  N.  30  to  N. 
40«'  E.  and  dipping  N.  W.  78^. 

Another  locality  near  by,  on  the  land  of  J.  Coney,  was 
also  examined,  where  a  limestone  of  good  quality  was  found, 
composed  as  follows — In  100  grains, 

Carb.  lime,  -  .  -  S4.4 
Oxide  of  iron,  -  -  -  1.2 
Mica  slate,         -        -        -        14.4 

100.0 
This  rock  burns  well  at  a  full  red  heat,  and  slakes  perfectly 
into  a  light  brownish  white  lime.  It  will  make  a  strong 
mortar,  and  is  suitable  for  agricultural  purposes.  Its  abun- 
dance offers  inexhaustible  sources  of  valuable  matter  for  the 
enterprising  farmer. 

Norton's  Ledge,  in  Farmington,  presents  many  interesting 
phenomena.  It  is  a  hill,  composed  of  mica  slate,  containing 
an  enormous  quantity  of  iron  pyrites,  and  rising  abruptly  to 
the  height  of  3S0  feet  above  the  plain.  The  soil  having 
been  swept  from  the  summit  of  the  hill,  presents  an  infinite 
number  of  well  characterized  diluvial  markings  or  furrows, 
which  run  nearly  North  and  South,  while  the  strata  of  the 
rock  have  a  N.  E.  and  S.  W.  direction. 

So  distinctly  are  these  scratches  worn  in  the  ledge,  that 
they  will  remain  clearly  visible  for  ages,  and  bear  testimony 
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tiiat  a  great  carreot  of  waters  once  pamed  over  tbe  eurface, 
and  carried  along  with  it  huge  meases  of  granite,  which  left 
their  marks  on  the  rocks  as  tbejr  glided  over. 

This  rockf  from  tlie  quantity  of  pyrites  it  contains,  may 
be  used  in  the  manufacture  of  copperas,  or  sulphate  of  iron; 
but  large  quantities  will  not  be  required,  until  manufacturing 
establishments  are  erected  in  the  neighborhood ;  for  it  is  a 
low  priced  and  cumbersome  article,  which  would  not  giye 
sufficient  {nrofit,  if  carried  to  the  sea-coast,  to  be  shipped  to 
other  States* 

In  order  to  correct  the  topography  of  our  maps,  I  took  a 
set  of  bearings  and  altitudes  of  some  mountains,  from  this 
hill. 

Mt.  Blue  bears  N.  66®  W.     Angle  of  elevation,  2®  24". 

Bald  Mt.  bears  N.  95®  30"  W.  Angle  of  elevation  above 
horizon,  i*  12". 

Centre  of  Mt.  Abraham,  N.  16<»  W. 

Dead  River  Mt.  (east  of  Mt.  Abraham)  N.  12®  W.  Angle 
of  elevation,  1®  19". 

Saddleback  Mt ,  N-  34®  W.     Angle  of  elevation,  1®  SS". 

Comparing  these  observations  with  others,  which  we  shall 
present,  the  true  places  of  the  mountains  in  question  will  be 
fixed,  by  the  intersections  of  the  lines  of  bearing,  and 
knowing  their  distances,  the  angles  of  elevation  will  give 
their  height. 

Another  point,  in  Farmington,  afforded  us  a  station  for 
additional  observations ;  but  the  base  is  not  sufficiently  long 
for  a  final  triangulation. 

Powder  House  Hill,  is  the  point  in  question.  Measured 
barometrically,  it  is  208  feet  above  the  plain  of  Farmington. 
From  this  hill,  Mt.  Blue  bears  N.  69®  W.  Mt.  Abraham,  N. 
12®  W. ;  angle  of  elevation,  1®,  30«. 

Powder  House  Hill  is  composed,  like  Norton's  Ledge,  of 
pyritiferous  mica  slate ;  the  strata  run  N.  £.,  S.  W.  and  dip 
nearly  vertical.  Diluvial  marks  are  very  abundant,  and  are 
deeply  cut  over  the  whole  ledge.    They  run  N.  10®  W. 

The  decomposition  of  pyrites  produces  sulphate  of  iron, 
which  is  dissdved  by  water,  and  carried  down  into  the 
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meadows  tod  bogs,  and  thaie  the  per  oxide  of  iron  is  almiH 
daolly  deposited^  owing  to  decomposition  of  ttie  sulphate  by 
vegetable  matters^  and  linne  contained  in  the  soil.  Thus,  as 
expected,  a  considerable  quantity  of  bog  iron  has  been 
formed  around  the  hills  of  Farmington. 

A  specimen  of  thi«  ore,  presented  to  me  by  Dr.  Prescott, 
contains  in  100  grains  : 

Water,  .        .  7.0 

Silica,  •        .         17.5 

Per  oxide  iron,  .        64.5 

Vegetable  matter-— (Ulmine,)  and  manganese      11. 0 

100.0 
Such  ores  are  stated  to  be  abundant  in  the  low  grounds, 
but  owing  to  the  quantity  of  water  in  the  bogs,  we  were 
unable  to  make  the  necessary  explorations.  So  good  an 
ore  as  this,  if  it  really  is  abundant,  will  prove  a  valuable 
article  to  the  inhabitants,  for  it  will  yield  44  per  cent,  of 
iron. 

When  the  most  important  minerals  of  Farmington  had 
been  examined,  we  set  out  on  an  excursion  to  Mt.  Blue,  a 
number  of  gentleman  from  the  village  accompanying  us. 
Our  objects  were  to  measure  the  altitude  of  the  mountain, 
and  to  obtain  bearings  of  important  points,  for  the  purpose 
of  correcting  the  Map  of  the  State.  The  rocks  and  minerals 
were  all  duly  examined  of  course. 

By  a  great  number  of  observations,  we  first  ascertained 
the  height  of  Farmington,  then  of  Avon,  and  afterwards  that 
of  Phillips;  and  from  these  points  we  were  enabled  to  prove 
the  correctness  of  the  barometrical  measurements,  by  means 
of  triangulation  with  the  azmuth  and  altitude  instrument. 

Strong.  In  this  town  we  examined  the  farm  of  Thomas 
Stephens,  called  the  Eaton  farm,  where  there  occurs  a  min- 
eral spring,  charged  with  sulphuretted  hydrogen,  which  has 
considerable  celebrity  for  its  medicinal  virtues  in  the  treats 
ment  of  cutaneous  diseases.  The  water  is  free  from  mineral 
sabstancest  and  is  extremely  soil,  communicating  a  smooth- 
ness  to  the  skin,  which  is  quite  remarkable.    Chalybeate 
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springs  also  abound^  and  are  highly  charged  with  the 
bonato  of  iron. 

On  the  road  side,  there  occur  great  masses  of  rocks,  com* 
posed  of  garnets  cemented  together  by  a  granitic  paste^ 
some  of  the  boulders  weighing  twenty  or  thirty  tons.  These 
erratic  blocks  came  from  some  mountain,  not  far  to  the  north, 
and  were  removed  from  their  native  beds  and  swept  souths 
wardly  by  a  powerful  diluvial  current. 

In  the  town  of  Avon,  there  lies  on  the  left  hand  side  of 
the  road,  as  you  enter  the  town  from  Strong,  a  granite 
boulder  which  measures  30  x  ^0  X  15  feet,  equal  to  9000 
cubic  feet,  or  643  tons.  This  granite  block  is  evidently 
out  of  place,  and  was  brought  several  miles  by  the  above 
mentioned  current,  it  probably  having  been  driven  by 
ice  and  water  from  the  granite  mountains  of  the  Mt  Abraham 
range.  Mt.  Abraham  is  seen  from  this  point,  rearing  itself 
majestically  in  the  north,  while  Sandy  River,  with  its  verdant 
banks,  relieves  the  savagcness  of  the  mountain  scenery. 

After  dining  at  Bates's  Tavern,  in  Avon,  we  set  out  for 
Mt.  Blue,  and  reached  its  base  at  6,  P.  M. 

At  the  house  of  R.  Worthley,  near  the  base  of  Mt  Blue, 
June  12th,  6J  P.  M.,  barometer  28.530,  T.  70*.  From 
this  station  W6  set  out  to  ascend  the  mountain  immediately. 
Travelling  through  a  forest  of  maples,  birch  and  beech,  we 
came  next  to  a  dense  small  spruce  growth,  more  difficult  to 
penetrate.  Struggling  through  this  tangled  forest,  over 
irregular  heaps  of  moss  grown  blocks  of  granite  and  mica 
slate,  we  attained  a  region  destitute  of  forest  trees,  and 
marched  more  freely  over  the  naked  rocks  to  the  summit  of 
the  mountain,  which  we  reached  at  8  h.  20*  P.  M.  At  8  h. 
S0«  P.  M.,  barometer  27.03,  T.  68*  F. 

Night  now  closed  upon  us,  and  we  hastened  to  collect 
fuel  for  our  camp  fire,  and  pitched  a  tent  on  the  summit  of 
the  mountain,  beside  a  huge  rock  to  shelter  us  from  the 
wind,  while  the  dense  smoke  of  the  fire  bronght  tears  into 
our  eyes,  but  kept  the  swarms  of  mosquitoes  at  bay.  Under 
such  circumstances,  and  while  our  tent  was  continually  flap- 
ping its  half  tied  wings,  sleep  was  almost  out  of  the  question ; 
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•a  we  Qdoftt  cordially  siriuted  the  rising  suo*  Jmie  13lh» 
5  A.  M.,  the  barometer  stood  27.00,  T.  60°  F.  temp,  of  air  60^ 
F.  Calculatiag  our  observations,  it  appears  that  Mt.  Blue  is 
2421  feet  above  Bates's  tavern,  in  Avon,  and  2804  feet 
above  th^  level  of  the  sea. 

When  light  appeared  on  the  world  below,  we  prepared 
for  a  series  of  trigonometrical  measurements,  which  were 
made  with  Eater's  circle.  7  A.  M.,  13th  June,  barometer 
27.00,  T.  63,  temp,  of  air  63*^. 

The  centre  of  Webb's  Pond  below  horizon,  4°  40"  N. 
106°  W. 

Saddleback  Mountain,  N.  lO""  W. 

Mt.  Abraham,  eastern  Peak,  N.  20°  E.  Angle  elevation,  16*". 
Central  Peak  Mt.  Abraham,    N.  17°  E. 
Western  Peak,  N.  14°  E. 

Phillips  Village,  (lower  vill.)    N.  10°  E. 
Farmington  Village,  S.  56°  E.  Angle  depress.  3°. 

Wilmington  Village,  S.  20°  E.       "        «    2°  42™. 

9  A.  M.,  barometer  27.04,  T.  64°  F.  t'  17°  cent. 

10  A.  M.  After  examining  all  the  surface  of  the  moun- 
tain which  was  accessible,  we  found  it  to  be  a  barren  mass 
of  gneiss  and  mica  slate,  containing  a  few  crystals  of  stauro- 
tide,  but. destitute  of  other  interesting  minerals ;  and  since 
but  little  was  to  be  learned  by  remaining  longer  on  its  sum- 
mit, we  descended ;  and  on  reaching  the  mountain's  base, 
stopped  to  dine  at  the  house  of  Mr.  Ingraham.  At  noon, 
barometer  h.  28.600,  T.  73,  t  23}  cent.  Continuing  our 
descent,  we  reached  the  house  of  Mr.  Dow,  when  barometer 
28.730,  T.  88°. 

On  our  way  to  Phillips,  we  examined  the  peat  bogs  of  Mr. 
Ichabod  Foster,  where  there  were  five  or  six  acres  of  excel- 
lent peat,  of  a  remarkable  character,  it  being  in  part 
bituminized  by  the  process  of  decomposition.  The  peat  may 
be  aavantageously  used  for  making  compost,  since  it  is  in 
the  state  of  a  y/evj  fine  pulp,  and  very  soluble. 

The  diluvial  and  alluvial  soil  in  the  vicinity,  are  rich  and 
^NToductive,  but  subject  to  early  frost.  Beds  of  plastic  clay, 
«Uo  occur  near  the  peat  bog. 
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Phillips.  We  reached  this  pretty  village,  5  P.  M.,  and 
took  lodgings  at  Whitney's  Hotel. 

June  13th,  5i  P.  M.,  barometer  29.680,  T.  80^  F.  From 
our  observations,  the  height  of  Mt.  Blue  above  Phillips,  is 
2067  feet. 


View  of  Mt  Blue  from  the  village  of  Phillips. 

14th,  ll  A.  M.,  we  set  out  on  an  excursion  in  company 
with  Dr.  Blake  and  several  gentlemen  of  the  village.  Phillips 
is  situated  amid  an  amphitheatre  of  large  mountains  of 
primary  formation,  while  the  rocks  in  the  town  are  of  the 
metamorphic  varieties  of  micaceous  and  argillaceous  slate, 
containing  numerous  and  powerful  beds  of  limestone.  The 
intervale  soils,  on  the  Sandy  River,  which  passes  through  the 
town,  are  very  rich  and  fertile,  repaying  amply  the  labors  of 
the  husbandman.  The  state  of  vegetation  may  be  understood 
by  the  fact  that  on  the  14th  of  June,  peas  were  in  full  blossom 
in  the  gardens,  and  the  young  corn  was  three  or  four  inches 
high  in  the  fields. 

There  arc  many  bcd»  of  limestone  within  the  limits  of  the 
town,  but  I  shall  describe  those  of  the  greatest  value  only. 
The  first  which  we  examined,  is  one  mile  north  by  west  from 
the  village,  on  the  estate  of  Mr.  Joel  Whitney.  The  rock 
is  a  greyish  white,  and  a  bluish  variety  of  granular  carbonate 
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of  lime,  and  occurs  between  the  strata  of  mica  slate,  the 
course  of  the  bed  being  with  the  strata  nearly  east  and  west^ 
while  its  dip  is  towards  the  north  60^.  The  limestone  bed 
is  40  feet  wide ;  or  rather  there  are  two  beds  side  by  side — 
one  10  feet  and  the  other  30  feet  wide  ;  beside  which  there 
are  several  smaller  lateral  beds.  It  immediately  occurred  to 
me  that  the  limestone  extended  much  farther  than  the  owners 
had  imagined,  and  I  succeeded  in  tracing  it  to  the  eastward 
continuously  for  the  distance  of  1200  feet.  The  hill  is  at 
least  150  feet  high,  and  presents  an  abrupt  precipitous  side 
to  the  west,  where  the  limestone  was  first  discovered  many 
years  since,  and  abandoned  after  a  very  careless  trial  of  its 
quality.  It  may,  however,  be  advantageously  wrought,  and 
it  is  of  great  importance  to  the  farmers  that  it  should  be  used, 
as  a  dressing  to  the  soil. 

Allowing  that  the  lime  rock  of  good  quality  extends  1000 
feet,  and  that  it  may  be  wrought  to  the  depth  of  100  feet,  its 
width  being  40  feet,  we  have — 1000      length, 

40    width, 


40,000 

100  depth, 


4,000,000  cubic  feet, 
Or,  if  but  50  feet  depth  be  allowed,  we  shall  have — 

1,000 
40 


40,000 
50 


2,000,000  cubic  feet. 

Hence,  we  may  safely  calculate,  that  no  less  than  one 
million  casks  of  lime  are  contained  in  this  hill. 

Since  lime  is  so  valuable  to  the  farmer,  and  wood  is  cheap, 
there  can  be  no  difficulty  in  making  the  business  of  burning 
lime  at  this  place  profitable.  It  is  true,  that  more  care  must 
be  taken  in  burning  it,  than  is  required  at  the  Thomaston  kilns, 
but  with  a  little  experience,  it  may  be  readily  accomplished^ 
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The  limeatoae  from  Whitney's  ledge,  is  composed  in  100 
grains,  of 

Carb.  lime,        ...        65.     grs. 
Ox,  Iron,       -        -        -        -      0.4  gr. 
Insoluble  silica,  -        -        34.6  grs. 

It  requires  less  heat  for  burning  than  pure  limestone,  but  if 
slowly  heated  to  full  redness,  will  make  good  lime.  Persons 
interested,  will  also  remember,  that  at  one  trial,  when  their 
wood  had  been  wet  with  rain,  and  burned  indifferently,  that 
a  good  kiln  of  lime  resulted,  and  that  the  lime  was  then  used 
in  building  and  plastering  the  church  at  Phillips,  and  an- 
swered very  well  for  the  purpose.  Why  the  burning  of  it 
was  abandoned,  does  not  appear;  but  it  may  have  arisen  from 
a  deficient  demand,  as  lime  was  not  then  known  in  the  art  o[ 
agriculture.     It  will  now  probably  be  again  wrought. 

There  are  two  large  beds  of  limestone  on  the  west  side  of 
Sandy  River,  and  a  number  on  its  eastern  side,  where  the 
county  road  to  Freeman  cuts  through  the  top  soil,  and  ex- 
poses them  to  view. 

A  specimen  from  the  county  road,  is  composed  in  100 
grains,  of 

Carb.  lime,        -----       '67. 

Silica, 28.8 

Ox.  iron,  -----  5.6 

Boulders  of  novaculite  occur  in  the  bed  of  the  river,  in 
company  with  argillaceous  slate,  greenstone  trap  and  gran- 
ite. But  the  most  remarkable  boulders,  are  those  of  diluvial 
deposition,  which  occur  on  the  hills  around.  One  of  those 
presented  to  us,  was  an  enormous  rounded  and  water-worn 
mass  of  pure  magnetic  iron  ore,  exactly  like  that  found  in 
the  iron  mines  of  Troy,  Vermont.  Its  origin  was,  at  first, 
diflSicult  to  ascertain,  but  some  information  obtained  on  a 
second  visit  to  Phillips,  reveals  a  portion  of  its  secret  history. 
It  now  appears  that  this  boulder  was  iCbund  on  the  estate  of 
Mr.  Joel  Whitney,  one  mile  north,a  little  east  from  the  village. 
Other  masses,  still  more  curious,  have  been  found  by  the 
enterprising  young  gentlemen  of  Phillips,  since  our  first  visit. 
Some  of  the  veins  are  contained  in  their  native  rock,  which 
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is  granite,  woro  in  the  same  manner  as  the  larger  mass  above 
mentioned,  thus  showing  in  what  kind  of  rock  we  may  ex* 
pect  to  find  the  parent  vein  or  bed. 

The  large  mass  is  now  much  smaller  than  when  it  was  at 
first  discovered,  for  considerable  portions,  equal  to  one-third 
its  weighty  have  been  removed.  It  measures  one  foot  eight 
inches  long,  one  foot  wide,  seven  inches  thick,  and  is  irreg* 
niarly  rounded  by  attrition  and  the  action  of  water.  It 
weighs  now  174  pounds,  and  is  five  times  heavier  than  its 
bulk  of  water. 

The  masses  included  in  the  matrix,  were  found  on  French's 
mountain,  at  the  elevation  of  849  feet  above  Sandy  River. 
On  examining  this  hill,  which  is  composed  of  mica  slate, 
there  are  observed  an  infinity  of  deeply  worn  diluvial  furrows, 
which  run  N.  60®  W.,  S.  60*^  E.,  and  all  point  directly  to 
Saddleback  mountain.  The  loose  boulders  on  the  hill  are 
chiefly  granite,  although  a  difierent  rock  from  that  on  which 
they  now  repose. 

Here  then  we  have  several  remarkable  phenomena.  First, 
the  occurrence  of  diluvial  markings,  which  do  not  coincide 
with  the  direction  formerly  noted,,  .as  the  general  bearing. 
Secondly,  the  occurrence  of  extremely  heavy  masses  of  iron 
ore  of  foreign  origin,  and  granite  rocks  also  erratic,  poised 
upon  the  summit  of  an  insulated  hill.  The  questions  that 
naturally  arise  are,  first — how  came  these  scratches  on  the 
surface  of  the  ledge  ?  And  secondly — ^why,  if  they  owe  their 
origin  to  causes  I  have  formerly  assigned,  do  they  vary  in 
their  course? 

The  answer  to  the  first  question,  has  long  since  been 
given,  viz :  that  every  portion  of  Maine  bears  ample  testimony 
to  the  fact,  that  a  greal  rush  of  waters  has  in  former  times, 
since  the  consolidation  of  all  the  rocks,  and  since  the  depo- 
sition of  the  tertiary  clays,  been  poured  over  the  surface  of 
the  earth,  and  has  transported  by  its  power  large  masses  of 
rocks  far  from  their  parent  ledges,  and  deposited  them  in 
distant  regions ;  and  that  as  they  passed  along,  they  wore 
deep  grooves  in  the  rocks  over  which  they  travelled.  This 
conclusion,  no  man  of  conmion  sense  will  deny,  after  exploring 
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the  mountains  of  Mftine — for  the  characters  are  too  legible 
and  too  universal  to  be  slighted  or  misunderstood. 

Secondly,  this  apparent  anomaly  in  the  direction  of  the 
diluvial  scratches,  is  a  most  striking  and  wonderful  confirm- 
ation of  the  theory  which  we  have  enunciated;  because  the 
shape  of  the  country,  as  is  evident  to  any  observer,  would 
have  caused  the  precise  deflection  observed  in  this  case  ;  for 
Mt.  Abraham  arrested  the  current  on  the  north  and  turned 
it  into  Sandy  River  valley  on  the  west,  from  which  deflection 
it  struck  against  the  Mt.  Saddleback  range,  continued  to  Mt. 
Blue,  and  by  Saddleback  was  reflected,  precisely  according 
to  the  well  known  laws  of  physics,  towards  French's  Moun* 
tain ;  and  thus  the  marks  coincide  with  the  direction  of  the  two 
forces.  It  moreover  proves  incontestably  that  the  current 
did  not  set  in  from  the  S.  E.,  for  the  course  would  have 
been  at  right  angles  with  the  present  markings.  The 
nature  of  the  accompanying  boulders,  also  proves  the  current 
to  have  come  in  from  above  Saddleback  Mountain.  Hence 
if  the  marks  are  diluvial,  and  the  boulders  were  brought 
along  by  the  aqueous  current,  it  is  evident  that  the  magnetic 
iron  ore  could  have  been  brought  thither  by  the  same  power. 
The  immense  weight  and  density  of  the  ore,  particularly 
the  latter,  is  the  greatest  difliculty ;  but  the  masses  shew 
too  evidently  that  they  have  been  worn,  to  leave  a  doubt 
that  their  gravity  struggled  powerfully  against  the  current* 

Whence  came  the  ore?  is  the  most  important  question. 
This  is  the  more  diflicult  to  answer,  especially  since  we  have 
not  yet  all  the  requisite  data.  The  direction  of  Troy  is  not 
that  of  the  course  made  good  of  the  diluvial  current ;  but  if  we 
could  learn  the  direction  of  the  Troy  vein  or  bed,  then  it  could 
be  seen  whether  it  would  cross  our  diluvial  line;  and  in  such 
case,  the  line  of  bearing  of  the  Vermont  ore,  intersected  by 
the  diluvial  line,  would  be  the  point  in  question.  The  gen- 
eral direction  of  such  beds  is  N.  E.,  S.  W.,  and  hence  may 
cross  the  corner  of  Maine  a  little  above  the  sources  of  Sandy 
River,  from  whence  the  ore  may  have  been  brought.  Or  it 
may  be  that  a  similar  bed  occurs  on  the  Saddleback 
Mountain* 
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EXCURSION    TO   MOUNT   ABRAHAM. 

This  mountain  is  one  of  the  most  conspicuous  eminences 
in  the  State,  and  presents  its  lofly  peaks  to  view  from  the 
country  far  around.  It  became  important,  therefore,  to 
ascend  to  its  summit,  not  only  for  the  purpose  of  examining 
its  geological  structure,  but  also  for  the  purpose  of  measuring 
its  height  and  fixing  its  true  place  on  the  map  of  the  State. 
The  extensive  view  of  the  surrounding  country,  also  afforded 
us  an  opportunity  of  taking  a  great  number  of  bearings,  and 
also  gave  a  general  view  of  the  geological  and  topographical 
contour  of  the  neighboring  mountain  ranges.  It  was  there- 
fore decided  to  visit  the  town  of  North  Salem,  at  its  base, 
from  which  its  height  and  distance  were  triangulated,  and 
then  to  ascend  the  mountain. 

On  the  15th  June,  we  arrived  at  North  Salem,  and  met 
several  gentlemen  who  were  desirous  of  accompanying 
us  to  the  mountain.  At  the  house  of  Mr.  Heath  we  made 
the  preparatory  observations,  15th  June,  Ij  P.M.,  barometer 
29,400,  T.  82^. 

Measured  a  base  line  from  Mr.  Heath's  to  Captain  Ham- 
mond's house,  3294  feet,  N.  80**  E. 

From  Heath's,  the  Eastern  peak  of  Mt.  Abraham  bears 
North.     Angle  of  elevation  10*^  2". 

Western  peak,  N.  6®  west.    Angle  elevation  10®  8°>. 

From  Hammond's,  Eastern  peak  N.  14®  W.  Angle  of 
elevation  9®  58". 

Western  peak,  N.  20®  W.    Angle  elevation  9®  49". 

These  angles  calculated,  give  the  height  and  distance  of 
Eastern  peak  Mt.  Abraham,  from  Heath's.  Distance  13680 
feet;  height  2470  feet 

A  second  operation  was  performed  by  measuring  a  line 
1000  feet  directly  towards  the  mountain. 

1st  station,  Eastern  peak — Angle  elevation  9®  58". 

Advancing  500  feet,  it  was  lO*'  2". 

At  the  forward  or  third  station,  its  angle  elevation  10®  43". 

This  tri  angulation  was  made  as  a  check  on  our  other  oper- 
ations.    Height  2470  feet. 
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On  the  16th  June,  at  Heath's  5}  A.  M.,  barometer  29.333, 
T.  69®  F.,  air  70^  F. ;  light  N.  W.  breeze. 

Heavy  cumulus  clouds  rest  on  the  mountain's  top  and 
conceal  it  from  view. 

7  A.  M.,  barometer  29.390,  T.  70^,  t.  70^. 

Having  now  several  good  observations  made  at  the  hours 
agreed  upon  at  the  other  stations,  we  set  out  for  the  moun- 
tain. At  its  immediate  base,  we  took  observations  at  8  h. 
20°^  A.  M.  in  the  shade  of  Mr.  Robinson's  barn — barometer 
h.  29.032;  T.  74®.  Marching  up  the  very  steep  flank,  amid 
an  open  growth  of  hard  wood  trees,  when  it  was  thought  we 
had  attained  halfway  up,  took  another  observation — ^barom- 
eter 27.620,  T.  73*^  F.  On  the  summit  of  the  Western  peak, 
the  barometer  stood  at  26.780,  T.  66®  F.,  air  18®  cent.  The 
Eastern  peak  is  still  more  elevated,  and  after  making  our 
geological  examination  of  the  mica  slate  rocks,  which  form 
the  top  of  the  peak,  we  descended  into  the  valley  filled  with 
cedar  trees,  which  lies  between  them,  and  forms  a  thick  but 
stinted  forest.  Although  the  weather  was  extremely  warm, 
we  obtained  an  abundance  of  ice  in  this  mountainous 
swamp,  where  it  was  still  solid  beneath  the  covering  of  rocks 
and  moss.  At  11}  A.  M.,  we  reached  the  highest  pinnacle 
of  the  Eastern  peak,  and  there  took  observations,  with  all  due 
precautions,  to  ensure  accuracy.  The  barometer  and  free 
thermometer  were  bung  on  the  shady  side  of  an  old  stump, 
and  then  the  preparations  were  made  to  take  a  meridianal 
altitude  of  the  sun,  by  the  azmuth  and  altitude  instrument. 
The  sun's  lower  limb  was  fdund  to  be,  when  at  meridian, 
68®  42'».  Barometer  26.660,  T.  68®  F.  t.  18®  c.  Latitude 
calculated  from  this  observation  is  N.  44®  66'". 

The  following  bearings  were  then  taken  : 

Mt.  Blue,  S.  22®  SO"  W. 

Mount  Bigelow,  N.  12®  E.  (central  peak,)  angle  eleva- 
tion I7"». 

Village  of  Strong,  S.9®  E. 

Centre  of  Porter's  Pond,  S.  86®  E. 

Berlin  Village,  S.  60®  W. 

Phillips  Village,  S.  34®  W. 
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Farmington,  S.  7^  E.  (powder  house  hill  ?) 

Ml.  Klaadn  ?  N.  66^  30"  E. 

Moose  Head  Lake,  N.  40^  E. 

Numerous  mountain  streams,  and  lakes  and  villages,  are 
also  seen  from  this  mountain  ;  but  since  we  did  not  feel  cer- 
tain as  to  their  names,  it  is  thought  unnecessary  to  men- 
tion their  bearings. 

The  mountain  itself  appears  to  be  almost  entirely  com- 
posed of  mica  slate,  although  its  sides  are  covered  with 
myriads  of  large  blocks  of  porphyritic  granite,  which  has 
been  brought  from  the  high  mountains  to  the  northward. 
Diluvial  scratches  are  very  distinctly  seen  on  the  top  of  Mt. 
Abraham,  and  run  in  a  N.  W.  and  S.  E.  direction,  owing  to 
the  deflection  of  the  current  occasioned  by  the  Bald  Moun- 
tain, immediately  north  of  its  summit. 

At  3  P.  M.  the  barometer  was  again  observed,  and  found 
to  stand  at  26.660,  T.  72^  air  70®. 

Calculating  our  observations,  we  find  that  the  highest 
peak  of  Mt.  Abraham  is  2466  feet  above  the  ground  at 
Heath's,  in  North  Salem,  and  2240.1  feet  above  the  imme- 
diate base  at  Robinson's  barn.  Heath's  is  921.5  feet  above 
sea.  While  from  direct  calculation  from  the  distant  stations, 
where  observations  were  made  at  the  same  time  with  ours, 
it  is  3387.6  feet  above  the  level  of  the  sea.  By  a  compar** 
ison  of  our  different  levels,  we  find  the  work  to  be  accurate 
within  six  feet,  which  is  the  sum  of  error,  half  which  may 
be  allowed  as  the  probable  error. 

Should  the  inhabitants  of  North  Salem  clear  a  good  path 
upon  the  mountain's  side,  there  can  be  no  doubt  that  trav- 
ellers would  frequently  ascend  to  its  summit,  for  the  purpose 
of  enjoying  the  beauties  of  the  landscape,  while  it  would 
prove  advantageous  to  the  village,  should  the  tide  of  travel 
turn  thither. 

Descending  Mt.  Abraham,  the  tube  of  my  barometer 
was  unluckily  broken  by  the  shocks  to  which  it  was  una- 
voidably exposed  in  gliding  from  rock  to  rock.  It  was 
however  easily  repaired  again,  since  it  broke  off  close  to  the 
cistern. 
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On  the  road  from  North  Salem  to  Strong,  there  may  be 
seen  some  curious  diluvial  grooves  on  the  slate  rocks,  the 
scratches  running  N.  46^  W.,  S.  46^  E.,  while  the  strata  of 
rock  run  N.  70^  £.,  and  dip  northwardly^  This  ledge  is  on 
a  hill  directly  south  from  Mt.  Abraham,  and  there  can  be  no 
doubt  but  that  mountain  range  caused  a  deflection  of  the 
diluvial  waters.  Near  the  village  of  Strong,  at  the  Falls, 
there  occurs  a  blue  limestone  with  veins  of  calcareous  spar. 
"  The  strata  run  N.  60*^  E.,  S.  50®  W.,  and  dip  S.  E. 
Receding  from  the  influence  of  the  mountains,  the  dihivial 
marks  now  take  their  usual  course,  and  in  the  vicinity  of 
Farmington,  run  N.  10®  W.  as  usual,  over  the  ledges 
throughout  that  town. 

18th  June,  left  Farmington  for  Vienna,  by  the  way  of 
Chesterville  Mills,  and  on  our  way  examined  an  extensive 
ledge  of  white  granite,  which  presents  a  good  opportunity 
for  quarrying  stone,  to  be  used  in  the^  neighboring  towns. 
The  rock  splits  well,  and  is  free  from  impurities.  Plastic 
clay  and  peat  abound  in  Chestervilto,  some  of  the  bogs 
having,  as  I  was  informed,  no  less  than  twenty  feet  thickness 
of  this  valuable  substance.  It  occurs  on  the  estates  of 
Messrs.  Keith,  Hamblin  and  Norcross.  The  rocks  are  gen- 
erally  mica  simte,  strata  dipping  to  the  northwest,  and  this 
rock  continues  to  shew  itself  until  we  reach  Vienna. 

Vienna.  In  the  southwest  part  of  this  town,  near  the 
Chesterville  line,  there  are  beds  of  Kmestone  which  occur  in 
mica  slate  rocks,  and  have  been  wrought  to  some  extent. 
They  occur  on  the  south  side  of  the  McGurdy  river,  and  are 
now  owned  by  Mr.  Orrin  Brown.  There  are  two  distinct 
beds  of  limestone  at  this  place;  one  runs  N.  39*=^  E.,  S.  39*' 
W.,  and  dips  to  the  N.  W.  70  to  80*=*,  and  is  fifteen  feet  wide. 
The  other  runs  N.  40**  E.,  S.  40^  W.,  and  is  nine  feet  wide. 
The  quarries  can  be  easily  drained  to  the  depth  of  fifteen 
feet.  There  is  also  another  bed,  disclosed  by  the  digging  of 
a  cellar,  at  Mr.  Lyman  Wheeler's  house. 

The  price  of  wood  is  only  fifty  cents  per  cord,  and  eigh- 
teen cords  are  required  to  burn  a  kiln  of  lime  containing 
one  hundred  casks.    Lime  casks  cost  from  twenty-five  to  thirty 
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cents  on  the  spot,  and  the  lime  sells  for  one  dollar  twenty- 
five  cents  per  cask,  or  for  one  dollar  per  cask,  in  bulk. 
The  road  to  the  kiln  is  however  now  so  bad,  that  people  do 
not  so  readily  go  there  for  lime  as  they  otherwise  would ; 
but  this  difficulty  is  easily  remedied. 

Mt.  Vebnon.  a  quarry  of  limestone  is  found  in  Mt. 
Vernon,  upon  the  estate  of  Mr.  James  Chaptman,  three  quar- 
ters of  a  mile  N.  E.  from  the  village.  It  is  a  bed  in  mica 
slate,  and  runs  N.  30^  E.,  S.  30^  W.  and  dips  N.  W.  70<^. 
It  makes  a  brown  limci  sufficiently  good  for  agriculture,  and 
for  ordinary  mortar. 

On  the  estate  of  Dr.  Dexter  Baldwin,  in  Mt.  Vernon,  there 
is  also  a  quarry  of  granite,  of  considerable  value  to  the  inhab- 
itants. It  is  a  huge  vein  in  the  mica  slate,  and  is  ninety  feet 
wide,  and  runs  for  an  unknown  extent  with  the  stratified  rock, 
the  strata  of  which  it  has  broken  through  and  distorted  in  a 
remarkable  manner,  evincing  the  action  of  heat  by  the 
chemical  effects  which  it  has  produced. 

The  strata  of  mica  slate  run  N.  E.,  S.  W.,  and  dip  in 
opposite  directions  on  each  side  of  the  granite,  thus  : 


shewing  the  manner  in  which  the  strata  were  disrupted  by 
the  intrusion  of  the  unstratified  rock. 

There  are  a  few  specks  of  pyrites  in  the  stone  upon  its 
eastern  side,  while  that  on  the  west  appears  to  be  free  from 
any  impurities,  and  is  of  good  quality,  splitting  well  into  the 
forms  desired.  The  rough  split  stone  sells  for  four  cents  per 
cubic  foot,  on  the  spot.  The  whole  surface  of  this  granite 
is  covered  with  scratches,  which  run  N.  10^  W.,  and  the  sur- 
face of  the  rock  has  been  polished  by  the  attrition  of  diluvial 
gravel. 

On  the  road  to  Readfield,  we  noted  many  instances  where 
diluvial  marks  occur  on  the  rocks.  Near  the  white  house 
belonging  to  Dr.  Hubbard;  we  observed  them  on  the  west 
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side  of  the  road,  ranning  N.  6«  E.  to  N.  8«  E.  and  S.  6®  W. 
to  S.  8®  W.  They  are  very  distinctly  cut  to  the  depth  of 
half  an  inch,  and  are  occasionally  one  and  a  half  inches 
wide.  I  have  taken  especial  care  to  collect  every  instance 
of  variation  from  the  usual  course,  as  anomalous  facts  are 
frequently  guides  to  discovery. 

After  reaching  Augusta,  I  directed  the  Assistants  to 
explore  the  Cobiseconte  stream  to  Winthrop,  and  on  the  Slst 
June  took  passage  to  Boston,  in  order  to  have  the  broken 
barometer  repaired. 

26th.  Returned  to  Augusta,  and  recommenced  our  Ken- 
nebec section,  having  in  the  mean  time  made  arrangements 
to  meet  General  Wool,  at  Moose  Head  Lake,  on  the  4th 
of  July,  for  the  purpose  of  joining  with  him  in  the  survey  of 
Moose  Head  Lake  and  Moose  River. 

28th  June,  we  measured  the  height  of  the  tertiary  deposits, 
which  form  the  substratum  of  a  large  portion  of  the  valley 
of  Augusta,  and  found  that  formation  to  be  from  eighty-eight 
to  one  hundred  feet  above  the  level  of  high  water  on  the 
Kennebec  river,  at  Augusta. 

During  the  past  year,  I  had  an  opportunity  of  collecting 
the  fossil  shells  of  marine  origin,  that  were  disclosed  by  dig- 
ging a  well  in  Oak  street,  and  I  now  found  by  measurement 
that  the  top  of  the  soil  at  that  well,  is  one  hundred  and  two 
feet  above  the  river,  and  since  the  marine  shells  were  found 
twenty  feet  below  the  surface  of  the  soil,  imbedded  in  marine 
clay,  it  follows  that  the  stratum  in  question  is  eighty-two  feet 
above  the  river  level.  The  clay  of  Gardiner  and  Hallowell 
belongs  to  the  same  formation,  and  in  the  former  town, 
Mrs.  Allen  has  collected  a  great  number  of  marine  shells, 
large  barnacles,  &c.,  specimens  of  which  she  has  kindly  fur- 
nished for  the  State  Cabinet. 

29th  June.  Returning  to  our  section,  we  revisited  Water- 
ville,  Fairfield  and  Skowhegan,  examining  all  those  local- 
ities, that  were  passed  over  before  in  a  cursory  manner.  In 
Bloomfield,  we  were  interested  by  observing  the  rapid  form- 
ation of  gypsum  in  the  soil,  by  the  decomposition  of  pyrilif- 
erous  slate  containing  limestone.    The  most  remarkable 
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locality  is  tlie  bill  on  the  road  side,  in  Bloomfield,  near  the 
Fairfield  line.  It  will  there  be  remarked  that  the  pyrites,  or 
sulphuret  of  iron,  is  decomposed  by  the  action  of  air  and 
water.  Sulphate  of  iron  is  formed,  which  is  instantly  decern* 
posed  by  the  carbonate  of  lime,  and  sulphate  of  lime  and 
carbonate  of  iron  result  Indeed  crystalized  gypsum,  thus 
formed,  abounds  in  the  crevices  of  the  rock,  while  large  por- 
tions of  it  are  washed  away  and  deposited  on  the  soil  in  the 
low  lands  around.  Small  beds  of  bog  iron,  are  here  observed 
in  the  act  of  formation,  the  water  depositing  it  over  the 
meadow  below. 

30th  June.  At  Somerset  House,  Skowhegan — noon — 
barometer  h.  30.230,  T.  73^  F.  Continued  our  route  to 
Cornville,  where  we  found  the  rocks  to  consist  of  sound 
argillaceous  slate,  which  may  probably  be  advantageously 
quarried,  but  no  openings  disclosed  its  workable  quality. 
The  strata  run  N.  E..  S.  W.,  and  dip  to  the  N.  W.  80*^. 
Beds  of  limestone,  from  six  to  ten  feet  wide,  also  occur.  The 
surface  of  the  slate  is  cut  by  an  infinity  of  well  defined 
diluvial  scratches,  running  N.  6^  W.  They  may  be  seen 
along  the  whole  extent  of  the  road,  where  new  excavations 
have  brought  them  to  light. 

Rounded  masses  of  fine  grauwacke,  filled  with  impressions 
of  marine  shells  belonging  to  the  genus  terebratula,  are  also 
abundant,  and  the  Cabinet  has  already  been  enriched  with 
a  magnificent  specimen,  of  large  dimensions,  through  the 
kindness  of  Mr.  McDaniel  of  Cornville.  All  the  boulders  of 
this  shell  rock,  as  I  have  long  since  intimated,  came  from  the 
north  of  the  spots  where  we  now  find  them  scattered,  and  I 
shall  presently  describe  the  parent  bed  from  whence  all  of 
them  originated,  and  from  whence  they  have  been  driven,  to 
the  distance  of  more  than  one  hundred  miles,  by  the  great 
rush  of  waters  before  mentioned. 

Continuing  our  route  to  Athens,  we  found  abundant 
localities  of  limestone  rocks.  On  the  East  branch  of  the 
Wesseronset  stream,  upon  the  estate  of  Mr.  John  Ware, 
there  occurs  a  bed  of  limestone  of  considerable  importance. 
It  forms  the  bank  of  the  stream,  and  is  overlaid  by  a  hard 
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kind  of  porphyry  rock,  that  has  been  thrown  up  through  the 
limestone,  and  has  produced  much  distortion  in  the  strata. 
Diluvial  scratches  ^te  abundant  in  this  town,  and  pursue  the 
same  course  as  those  last  noted.  Boulders  of  granite  rock, 
and  grauwacke,  containing  terebratulae,  abound  on  the 
surface,  but  no  such  rocks  occur  in  place  in  the  town. 

Passing  over  Lord's  Hill,  the  highest  rise  of  land  crossed 
by  the  road,  from  whence  Saddleback,  Mt.  Abraham  and 
Mt.  Bigelow,  may  be  seen,  we  reached  Harmony,  where  we 
spent  the  night 

Harmony.  Limestone  occurs  abundantly  in  this  town,  on 
the  Higgins  stream,  near  Bartlett's  Hotel.  The  strata  run 
N.  60^  E.,  S.  60^  W.,  and  dip  S.  E.  80«^.  The  limestone 
beds  are  included  in  slate,  and  vary  from  four  to  six  feet  in 
width.  Veins  and  nodules  of  calcareous  spar  also  abound. 
On  the  estate  of  Mr.  Norrod  Herd,  I  learned  that  wheat 
grew  in  great  luxuriance,  the  land  having  been  burnt  over, 
but  not  manured.  From  three  bushels  of  wheat  sowed,  he 
raised  seventy-five  bushels  of  good  sound  grain. 

Parkman.  Passing  through  this  town,  we  observed  that 
the  rocks  were  wholly  of  argillaceous  slate,  the  strata  of 
which  run  E.  N.  E.,  W.  S.  W.,  and  dip  S.  E.  80^.  Diluvial 
marks  are  seen  on  all  the  rocks,  where  they  have  been 
recently  uncovered,  and  they  run  north  and  south.  Numer- 
ous round  blocks  and  smaller  boulders  of  erratic  rocks,  such 
as  porphyritic  granite,  blue  quartz  rock  and  flinty  slate, 
abound  in  the  soil,  but  no  such  rocks  occur  in  place  in  the 
town. 

Abbot,  on  the  banks  of  the  Piscataquis,  is  underlaid  with 
argillaceous  slate,  which  may  be  seen  cropping  out  in  nearly 
vertical  strata  on  the  banks  of  the  river  and  along  the  road 
side.  Diluvial  marks,  pursuing  the  above  mentioqed  direc- 
tion, abound,  and  may  be  seen  in  numerous  places  on  the 
road  to  Monson* 

Owing  to  our  engagements,  we  were  obliged  to  pass  over 
the  last  mentioned  towns  more  rapidly  than  I  could  have 
desired ;  but  I  secured  all  the  facts  which  I  was  able  to 
obtain  in  so  cursory  an  eiamioatioo.    The  data  are  all  that 
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are  required  in  a  mere  outline  sketch,  and  the  filling  up  must 
be  done  at  another  time.  In  sectional  outlines  it  ia  always 
more  easy  to  keep  up  a  connected  view,  by  tracing  thus 
rapidly  our  line  of  march,  for  the  attention  is  confined  to 
the  most  important  features,  and  not  distracted  by  thousands 
of  minute  particulars,  which  find  their  place  in  the  subse- 
quent details  of  the  complete  surrey. 

Arriving  at  Monson,  we  stopped  for  the  night  at  Rice's 
tavern,  where,  at  5  P.  M.  July  Ist^  barometer  h.  29.450,  T. 
65^.  Next  morning,  July  2d,  set  out  for  Moose  Head  Lake, 
travelling  over  a  miserable  winter  road,  made  up  of  mud, 
logs  and  water,  which  made  the  travelling  very  troublesome. 
This  road  has,  however,  a  good  hard  bottom,  and  could  be 
easily  turnpiked  and  made  suitable  for  carriages.  Should 
this  be  done,  Moose  Head  Lake  would  soon  become  a 
favorite  place  of  resort.  At  present  it  is  only  passable  for 
travellers  on  foot  or  on  horseback,  excepting  in  winter,  when 
the  snow  furnishes  a  universal  rail-road  over  the  roads  of 
Maine. 

The  only  rocks  on  the  road  are  argillaceous  slate,  which 
stand  in  nearly  perpendicular  sheets,  and  are  scratched  by 
diluvial  marks  over  its  edges,  nearly  at  right  angles  with  the 
strata. 

After  travelling  over  such  an  unpromising  road,  the  tra- 
veller is  delighted  to  find,  on  the  shores  of  the  lake,  the 
spacious  and  excellent  hotel,  kept  by  Mr.  Gore,  whose 
attentions  are  always  polite  towards  his  guests,  an  J  his 
accommodations  ample  and  good. 

The  plantation  at  the  foot  of  Moose  Head  Lake,  is  called 
Greenville,  and  is  yet  almost  an  unbroken  wilderness,  ex- 
cepting the  tract  of  land  cultivated  by  Messrs.  Gore.  The 
beautiful  Moose  Head  Lake  will  ere  long  become  a  favorite 
place  of  resort  for  the  citizens  of  Bangor,  and  for  travellers 
who  have  time  to  spare  for  their  amusement  or  improvement 
in  health.  With  the  clearing  away  of  the  forests,  the  black 
flies  and  mosquitoes  that  now.  annoy  us,  will  disappear,  and 
there  will  be  nothing  to  alloy  the  pleasures  of  this  beautiful 
watering  {dace. 
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By  obsk)rvatians  wi(h  Kater's  circle,  I  find  the  latitude  of 
Gore's  Hotel  to  be  N.  45^  29^  49 ■—variation  of  the  com- 
pass 11^  W*  The  military  gentlemen  whom  we  intended  ta 
meet,  not  yet  arriving,  on  the  3d  July  we  took  a  boat  and 
made  excursions  to  a  ledge  called  Burnt  Jacket,  on  the  east- 
ern shores  of  the  lake.  Passing  an  archipelago  of  small  but 
picturesque  islands,  we  soon  came  in  view  of  the  majestic 
Squaw  mountain,  which  rises  boldly  more  than  one  thousand 
feet  from  the  lake  level,  and  is  surrounded  by  many  smaller 
mountains. 


View  of  Squaw  Mountain  &om  Lily  Bay. 

Landed  upon  Ledge  Island,  which  is  composed  of  granite 
rocks,  and  is  covered  with  spruce  trees  and  small  underbrush. 
After  taking  some  bearings  and  sketches  from  this  island, 
we  rowed  up  to  Burnt  Jacket,  which  is  a  precipitous  mass  of 
gneiss  with  granite  veins,  rising  one  hundred  feet  perpendic^ 
ularly,  containing  black  tourmalines  and  andalusite  crystals. 
From  this  ledge  numerous  sketches  and  bearings  *  were 
obtained. 

The  shores  of  the  lake,  far  as  we  could  see,  were  covered 
with  a  dense  forest  of  spruce  pinci  maple  and  birch  trees, 
the  black  growth,  as  it  is  called,  being  most  abundant.    The 
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scenery  is  pictnresquey  but  an  amateur  of  fine  views  would 
find  it  yet  too  wild,  and  not  relieved  by  the  habitations  of 
man ;  an  evil  which  time  will  remedy. 

Returning  to  Gore's,  I  took  a  careful  set  of  observations 
to  determine  the  altitude  of  the  Lake  above  the  sea  level, 
and  upon  the  mean  of  many  exact  measurement,  made  under 
the  most  favorable  circumstances,  I  find  it  to  be  exactly  960 
feet  above  the  high  water  mark  of  Portland  harbor. 

4th  July,  General  Wool,  Maj.  Graham  and  Lieut.  Johnson 
arrived,  and  having  engaged  the  use  of  the  steamboat  for 
their  excursion,  politely  invited  us  to  accompany  them  around 
the  Lake,  for  the  purpose  of  making  a  general  reconnotsance. 
This  invitation  was  gladly  accepted,  since  it  gave  us 
an  opportunity  of  effecting  our  objects  in  much  less  time 
than  it  would  otherwise  have  required,  and  also  afforded  us 
an  opportunity  of  obtaining  much  valuable  information  from 
those  distinguished  gentlemen.  The  additional  Assistant 
and  Master  Chandler,  were  sent  to  meet  us  with  the  waggons 
at  Moose  River,  while  Dr.  Stephenson  and  myself,  with  two 
boatmen,  joined  the  party  in  the  steamboat.  Cruising  around 
the  shores  of  Moose  Head  Lake,  we  took  cursory  views  of 
the  country,  and  made  sketches  of  the  scenery.  On  the 
shores  of  Northwest  Bay,  we  examined  ledges  of  green  cal- 
ciferous  slate,  which  runs  E.  and  W.  and  dips  N.  60^. 

From  this  point,  Spencer  Mountain  bears  S.  35^  E. 
Squaw  Mountain  S.  23®  E.     Mt.  Kineo,  Jr.  S.  18^  E. 

July  5th,  at  noon.  Barometer  29.090,  T.  75®  F.  In  the  after- 
noon,  we  took  a  boat  and  ran  up  a  small  sluggish  stream,  for 
the  distance  of  quarter  of  a  mile,  when  we  came  to  the  new 
road  which  it  was  contemplated  to  fortify.  This  road  has 
been  cut  through  a  dense  forest  of  pine,  spruce  and  birch 
trees,  which  have  been  cut  close  to  the  soil,  so  that  it  is  a 
good  winter  road.  The  soil  is  a  light  yellow  loam,  containing 
fragments  of  green  slate,  but  no  rocks  in  place  were  observed. 
We  walked  up  this  road  three  quarters  of  a  mile,  and  then 
returned  to  the  steamboat,  the  Greneral  having  made  up  his 
mind  that  be  should  not  recommend  a  fortification  there  at 
present.    We  then  ran  down  to  Moose  River,  and  as  the 
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weather  was  rainyi  bad  no  opportunity  of  making  any  more 
observations  until  we  left  the  Lake. 

6th.  Leaving  the  steamer,  we  took  our  battaux,  and  set 
out  for  a  cruise  up  Moose  River,  to  the  Canada  Road.  '  For 
the  first  two  or  three  miles  of  this  stream,  the  water  is  slug- 
gish and  deep }  we  then  came  to  rapids,  produced  by  the 
rushing  of  the  waters  over  siliceous  slate  ledges  containing 
veins  of  quartz.  After  passing  four  or  five  similar  rapids,  we 
came  to  Brassau  Pond,  the  shores  of  which  are  composed  of 
grauwacke  slate,  containing  obscure  remains  of  shells.  The 
strata  dip  S.  E.  50°  or  60**.  Numerous  boulders  of  green- 
stone trap  also  occur.  The  Eastern  shore  is  composed  of 
granite  rocks,  and  is  covered  with  a  dense  growth  of  small 
poplar  trees  and  white  birch,  which  indicate  a  poor  soil. 
Farther  up  the  Lake,  we  came  to  dense  forests  of  cedar, 
spruce,  birch,  maple  and  pine  trees,  and  the  rocks  are  grau* 
wacko  slate. 

July  6th.     Barometer  29.024,  T.  80«^. 

After  dining  on  the  shores  of  the  Lake,  we  continued  our 
voyage  along  its  eastern  side,  against  a  brisk  northwest  wind, 
that  nearly  filled  our  boat  with  water,  and  required  no  small 
labor  to  bail  it  out.  The  forests  here  begin  to  become  more 
luxuriant,  and  Norway  and  Sapling  pines,  of  good  size  for 
timber,  abound.  The  rocks  continue  of  the  same  character, 
being  grauwacke  strata,  which  run  for  some  distance  nearly 
in  the  direction  of  our  course. 

Moose  River  opens  into  the  southwest  side  of  this  Lake, 
and  we  soon  entered  its  waters  and  ran  up  to  rapids,  where 
we  left  the  boats  to  be  carried  by,  and  walked  along  a 
logging  road  in  the  forest  beside  the  stream,  for  the  distance 
of  three  miles — when  we  encamped  just  below  the  Great 
Rapids.  Already,  our  faces  were  so  bitten  by  the  immense 
swarms  of  black  flies,  mosquitoes  and  midges,  which  were 
unusually  abundant  and  venomous,  that  it  was  more  difiicult 
to  open  than  to  close  our  eyes,  and  we  slept  easily  by  our 
camp  fires,  the  smoke  of  which  defended  us  from  further 
annoyance  from  these  troublesome  insects. 
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July  7th.  This  moraing  walked  two  miles  above  the  Falls 
while  the  boats  were  hauled  over — then  took  the  passage  on 
Long  Pond,  which  is  but  an  expansion  of  Moose  River,  and 
is  eight  miles  long. 

7th,  at  noon,  on  Long  Pond,  Barometer  20.950,  T.  75«^. 

The  shores  of  this  Lake  are  of  flinty  slate,  greenstone 
trap  and  quartz  rock,  the  strata  continuing  to  the  head  of 
Long  Pond — which  Lake  is  eight  miles  in  extent  in  an  east 
and  west  direction.  Ledges  of  argillaceous  state,  which 
dip  N.  W.  60^,  present  themselves.  On  the  West  side  of 
the  Pond,  there  is  a  fine  timber  lot,  belonging  to  Mr.  Coburn, 
of  Skowhegan.  Two  cleared  spots  were  covered  with  an 
abundant  crop  of  oats  and  grass.  On  the  south  side  of  the 
Pond,  cedar  and  pines  abound. 

Mr.  Coburn  informs  me  that  his  lot  lies  between  Long 
Pond  and  the  Canada  Road ;  that  it  cost  him  two  dollars  per 
acre,  and  since  he  came  in  possession  of  it,  he  has  cleared 
the  wood  from  twenty-five  acres,  at  the  cost  of  twelve  dollars 
per  acre,  or  300  dollars.  On  the  first  year  after  clearing,  he 
raised  on  the  land  hay  and  grain,  which  he  soldfor  600  dollars, 
and  for  two  years  following  he  sold  the  produce  for  250 
dollars  per  annum.  Exclusive  of  the  cost  of  cutting,  his  hay 
sold  for  25  dollars  per  ton.  The  land,  at  the  time  we  were 
there,  was  covered  with  oats  and  grass,  which  were  in  thriving 
condition.  From  this  statement,  it  would  appear  that  good 
investments  may  be  made  by  clearing  farms  on  this  river. 

A  road  ought  also  to  be  made  from  near  Moose  River 
Bridge  to  Moose  Head  Lake,  since  it  would  become  the 
most  direct  route  from  Bangor  to  Quebec,  and  would  run 
through  a  country  that  will  soon  be  settled,  since  the  soil  is 
luxuriant.  Moose  River  may  hereafter  be  made  navigable, 
by  canals  around  the  Falls,  and  it  can  easily  be  done  at  little 
post,  when  the  settlements  require  it. 

After  examining  the  country,  as  well  as  we  could  in  our 
rapid  mode  of  travelling,  we  continned  our  voyage  to 
Moose  River  bridge,  where  there  are  settlements.  Thus 
far  our  voyage  on  the  river  has  been  30  miles,  and  still  I  was 
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ioformed  by  the  boatmen,  that  we  could  rail  40  miles  further 
up  this  stream,  in  a  westerly  direction  from  the  bridge.  So 
remarkable  a  stream  as  this,  ought  to  attract  more  attention, 
for  by  very  little  expense,  it  may  be  made  navigable  to  tow- 
boats,  the  river's  banks  furnishing  a  very  good  tow-path,  and 
there  being  but  few  rapids — ^while  for  the  greater  part  of 
the  way  the  water  is  quite  sluggish  and  deep. 

Leaving  the  boats  at  the  bridge,  we  went  to  the  house  of 
Jacob  Lowell,  where  we  remained  for  several  days  engaged 
in  the  requisite  operations  of  the  survey.  Lowell  keeps 
the  Custom  House,  which  is  fourteen  miles  south  of  the 
Canada  lines,  and  one  and  a  quarter  miles  north  from  the 
bridge  on  Moose  River.  The  latitude  of  this  spot,  according 
to  Maj.  Graham's  observations,  is  45^  39°*  4' ;  and  longitude 
70^  i4»  45«  West  from  Greenwich.  Barometer  38.918,  T. 
73,  t.  73^  F. 

July  9th.  Leaving  the  Custom  House,  near  Moose  River 
bridge,  we  travelled  up  the  road  to  the  height  of  land  divid- 
ing  Maine  and  Canada.  For  the  first  three  miles  the  slate 
ledges  present  themselves,  inclining  to  the  northwest.  The 
forests  are  composed  of  a  mixed  growth  of  yellow  birch, 
spruce,  pine  and  beech  trees ;  then  we  come  to  an  abumlant 
hard  wood  growth  of  sugar  maples,  yellow  birch  and  beedi— 
indicating  a  good  soil,  which  being  examined,  was  ibond 
to  consist  of  a  yellow  loam,  resting  on  a  substratum  of  clay. 
The  rocks  are  calciferous  slate,  which  is  stratified  and  runs 
N.  76^  E.,  S-  76^  W.  and  dips  N.60®  W.  Approaching  the 
house  of  Mr.  Hilton,  the  soil  becomes  of  a  darker  brown 
color,  and  is  still  clothed  with  maple  trees.  At  this  place, 
the  slate  strata  are  reversed  in  their  inclination,  and  dip 
S.  10^  £.  10^.  Diluvial  marks  abound  and  run  N.  46^  W., 
S.  46^  £.,  Bald  Mountain  having  reflected  the  course  of  the 
current  from  the  north  to  the  eastward. 

Hilton's  bouse  is  situated  close  to  the  West  branch  of  the 
Penobscot  river,  which  is  here  a  small  brook,  the  stream 
taking  its  rise  four  and  a  half  miles  from  this  place,  between 
tiie  "  Height  of  Land  "  and  Sandy  Stream  Mountain.    Meas- 
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ured  barometricallj,  the  West  branch  of  the  Penobscot,  at 
Hilton's,  is  1660  feet  above  the  sea  level. 

From  Hilton's  we  ascended  to  the  high-land  which  divides 
the  Canadas  from  Maine.  On  the  hill  there  is  a  new  cottage, 
formerly  kept  as  a  tavern  by  a  French  creole,  by  the  name 
of  De  Longe.  A  large  sign  is  here  erected  upon  a  post,  on 
the  dividing  line,  the  British  armorial  bearings  being  painted 
on  the  north  side  of  it,  and  those  of  the  United  States  on  the 
south.  From  this  eminence,  tliere  is  a  most  extensive  view 
of  the  country  to  the  north  and  south,  the  eye  reaching  over 
a  long  vista  towards  the  St.  Lawrence,  the  slope  being  quite 
rapid  on  that  Bide  of  the  line.  A  conical  peak  is  seen  at  a 
great  distance,  bearing  N.  56^  W,  and  15i2  below  the  horizon- 
tal level.  On  the  S.  59^  E.,  in  Maine,  Bald  Mountain  rises 
far  above  the  point  where  the  road  crosses  the  high  lands. 
On  the  West,  there  is  a  high  mountain  rising  at  an  angle  of 
1«  39™  from  this  spot.  The  direction  of  these  mountain 
ridges  is  from  N.  W.  to  S.  E.  and  their  sides  are  composed 
of  argillaceous  slate,  while  granite  rocks  probably  form  their 
central  mass. 

July  9th.  The  barometer  placed  at  the  side  of  the  monu^ 
ment  above  described,  and  protected  from  the  sun's  rays, 
stood  at  2J  P.  M.  27.860,  T.  74«,  F.  t.  22^  cent.  The  instru- 
ment was  allowed  to  remain  one  hour,  and  was  again  noted. 
It  stood  at  27.880,  T.  54*^  F.,  t.  24*^  cent.  The  weather  was 
fair  and  serene,  and  the  barometer  remained  constant.  Cal- 
culated from  the  mean  height  of  the  mercurial  column,  with 
all  the  due  corrections  for  temperature,  curvature  of  the 
earth  in  tlie  latitude  given,  &c.,  and  comparing  with  all  the 
line  of  stations  where  observations  were  made  for  the  survey, 
we  ascertain  that  the  Canada  road,  where  it  crosses  the 
frontier,  is  precisely  2000  feet  above  the  high  water  mark  in 
Portland  harbor.  The  latitude  and  longitude  of  this  spot 
were  measured  by  Maj.  Graham  and  Lieut.  Johnson,  and 
found  to  be— lat.  N.  45°  48«  31";  long.  70«  22«  64'  West 
from  Greenwich  meridian  This  point  in  our  boundary  hav- 
ing been  accurately  determined,  it  will  be  more  easy  to 
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ascertain  the  remaining  chain  of  unmeasured  dividing  high- 
lands. 

Returning  on  our  section,  1  measured  the  fall  of  land  for 
every  ten  miles,  from  the  frontier  upon  the  Canada  line  to 
the  level  of  the  sea,  in  the  direction  following  a  line  parallel 
to  the  course  of  the  Kennebec  river,  for  the  purpose  of 
making  a  profile  view  of  the  structure  of  the  country  and  its 
exterior  contour.  The  latitudes  on  mnny  of  its  points  were 
accurately  taken,  and  as  near  an  approximation  to  the  true 
longitude  as  can  be  obtained  with  a  chronometer  watch  by 
the  meridinal  passage  of  stars.  This  section  will  be  pre- 
sented, but  ought  to  be  printed  on  stone  or  copper  plate, 
with  the  remaining  sections,  views,  and  the  geological  map, 
which  will  be  reported  at  the  close  of  the  survey. 

The  soil  at  the  Moose  River  settlement  is  generally  good, 
and  produces  ample  crops  of  wheat  and  other  grain,  the 
average  yield  of  wheat  being  fifteen  bushels  to  the  acre,  on 
un-manurcd  uplands. 

On  the  west  side  of  the  Canada  Road,  about  half  a  mile 
north  from  the  Custom  House,  on  No.  5,  2d  Range,  Messrs. 
J.  P.  Dennis,  Hyde,  Mitchell  &  Co.  have  effected  the  clearing 
of  a  valuable  farm,  which  has  been  successfully  cultivated 
under  the  direction  of  Mr.  Dennis.  Mr.  Hyde  informs  me 
tliat  **on  fifty  acres  of  this  soil,  they  raised  10G5  bushels  of 
good  wheat  during  the  past  season,  and  that  the  average 
crop  is  twenty-one  bushels  to  the  acre.  On  another  spot 
they  raised  rye,  which  gave  on  forty  acres,  450  bushels  of 
that  grain.  Sixty  acres  planted  with  oats,  yielded  a  crop  of 
500  bushels.  One  hundred  and  fifty  acres  are  now  laid  dov  n 
to  herd's  grass,  clover  and  red  top ;  fifteen  acres  arc  planted 
with  winter  rye. 

On  this  farm,  a  very  large  and  commodious  barn  has  been 
erected,  100  feet  long  and  50  feet  wide,  and  is  handsomely 
finished  and  glazed.  An  excellent  Flour  Mill,  having 
cleansers  and  bolts,  with  room  also  for  saw-mill,  has  been 
erected  upon  the  Sandy  stream,  three  quarters  of  a  mile 
northwest  from  the  Custom  House,  and  is  capable  of  grinding 
150  bushels  of  wheat  in  twenty-four  hours." 

Digitized  by  VjOOQIC 


46  GEOLOGICAL  &£POET. 

From  the  above  statemeots,  it  is  evident  that  the  soil  in 
this  region  is  rich  and  well  adapted  to  cultivation,  and  that 
profitable  investments  may  be  made,  by  clearing  and  cultiva- 
ting farms  on  the  Canada  Road.  The  nature  of  the  soil,  as 
indicated  by  the  forest  trees,  is  evidently  strong  and  good 
in  many  other  parts  of  this  section,  and  when  the  United 
States  erect  fortifications  and  quarter  troops  on  this  fron- 
tier, there  will  be  a  ready  demand  for  the  agricultural  pro- 
duce that  may  be  raised  on  the  neighboring  farms. 

10th  July.  Leaving  Moose  River,  we  travelled  on  towards 
the  Forks  of  the  Kennebec  river.  At  Cq>t.  Jackman's,  ten 
miles  from  Moose  River  Bridge,  6}  P.  M.,  barometer  28.020, 
T.  70^,  fair.  Four  miles  south  from  this  place,  at  Mr.  Boise's 
house,  Qi  P.  M.,  barometer  28.350,  T.  68^,  fair. 

nth,  at  Boise's  house,  5}  A.  M.,  barometer  28.220,  T. 
69^  F. ;  at  7  A.  M.,  28.230,  T.  71*»  F.,  t.  21^  c,  fair. 

Boise's  farm  is  near  Parlin  Pond.  The  soil  is  composed 
of  a  white  siliceous  substratum,  with  a  thin  layer  of  yellow 
loam,  and  is  not  very  productive.  Between  Jackman's  and 
Boise's  farms,  on  the  side  of  the  road,  half  a  mile  north  of 
Parlin  Pond,  I  discovered  a  huge  bed  of  fine  grauwacke,  filled 
with  an  immense  number  and  variety  of  fossil  shell  impress- 
ions. The  rock  is  of  a  fine  siliceous  variety,  extremely  com- 
pact where  the  shells  do  not  abound,  but  presenting  the  most 
perfect  casts  of  marine  shells  that  I  have  ever  seen.  The 
width  of  the  bed  could  not  be  exactly  determined,  as  it  is 
in  part  concealed  by  the  soil ;  but  I  measured  it  for  fifty  rods^ 
which  is  but  a  small  part  of  its  width.  Among  the  fossils  I 
obtained  the  following  genera  terebratulse,  spiriferas  lutrunss 
and  turritellse,  beside  which  there  are  several  other  indistinct 
or  broken  fossils,  which  it  is  more  difficult  to  determine. 
From  the  direction  of  this  rock,  it  evidently  crosses  Moose 
River  and  the  head  of  Moose  Head  Lake,  and  extends  to  the 
banks  of  the  Aroostook,  where  we  discovered  it  last  year,  and 
from  it  camo  all  those  numerous  boulders  and  erratic  blocks 
containing  fossil  shells,  which  we  find  scattered  so  profusely 
over  the  country,  from  the  line  above  mentioned,  to  the  outer 
islands  of  the  Penobscot  bay,  and  at  the  mouth  of  the  Ken- 
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nebec  riTer.  The  distance  to  which  masses,  six  or  eight 
inches  in  diameter,  have  been  transported,  is  no  less  than 
126  miles  in  a  right  line,  while  there  are  immense  numbers 
of  larger  size  found  scattered  over  the  intervening  space, 
and  they  become  larger  as  we  approach  this  their  parent 
bed. 

No  fossiliferous  rock  of  the  kind,  occurs  in  the  area 
between  this  locality  and  the  spots  where  are  found  the 
diluvial  boulders  noticed;  the  marks  on  the  surface  of 
the  ledges,  have  long  ago  indicated  to  me  that  the  parent 
bed  of  these  i<>ssils  was  to  be  sought  inland,  farther  to  the 
north  than  where  they  are  found  loose  in  the  soil.  We 
consider  this  discovery  of  the  most  conclusive  kind,  and  one 
of  great  importance  in  the  theory  of  diluvial  transportation, 
both  of  minerals  and  soils. 

By  knowing  the  direction  from  whence  the  scattered  frag- 
ments came,  we  can  trace  rocks  and  minerals  to  their  native 
beds,  and  we  can  predict  and  account  for  the  distribution 
and  qualities  of  soils,  which  would  be  wholly  obscure  without 
the  above  considerations.  Thus,  since  all  the  diluvial  soils 
have  been  moved  southwardly,  it  is  evident  that  the  soil  from 
one  rock  overlaps  that  of  another,  and  so  far  as  I  have 
observed,  the  soils  resting  on  a  rock  are  rarely  derived  from 
its  decomposition,  but  from  those  to  the  north.  This  rule 
indicates  their  treatment,  for  their  mineral  ingredients  denote 
the  amendments  required.  Thus  persons  who  believed  the 
soils  of  Thomaston  to  be  the  result  of  the  decomposition  of 
the  rocks  immediately  below,  would  be  apt  to  think  that  they 
must  contain  much  lime,  but  they  do  not,  and  originated  from 
granitic  and  mica  slate  diluvium — and  experience,  since 
we  have  urged  the  trial,  demonstrates  that  the  soil  of  that 
town  needs  liming  to  a  great  extent.  Hundreds  of  other 
instances  of  the  kind,  I  have  recorded,  but  let  this  suffice  for 
the  present. 

Parlin  Pond  is  three  miles  long,  and  is  supplied  by  Boise's 
Stream,  which  descends  from  Bald  Mountain.  There  is  a 
stream  arising  from  this  Pond  twelve  miles  in  length,  and 
commuificates  with  Long  Pond.    There  are  numerous  falls 
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upon  it,  which  Mr.  Boise  informs  me  amount  in  all  to  seventy 
feet  fall.    Logs  are  run  down  this  stream  to  Long  Pond. 

Attean  Pond  is  eight  miles  west  from  Boise's,  and  is  said 
to  be  from  six  to  eight  miles  in  length  and  three  miles  wide. 
It  empties  into  Uolob  Pond,  and  into  Moose  River  above 
tlie  bridge. 

Between  Attean  and  Parlin  Ponds,  there  are  an  abundance 
of  large  Norway  pines,  spruce  and  larch  trees. 

Mr.  Boise  makes  his  own  sugar  from  the  maple  sap,  and 
says  that  he  obtains  eight  pounds  of  good  sugar  from  a  barrel 
o<  sap  on  the  first  tapping,  while  the  next  year,  a  barrel  of 
sap  gives  nine  pounds  of  sugar,  from  the  same  trees.  The 
quality  of  the  juice  increases,  while  its  quantity  diminishes 
by  tapping. 

From  Boise^s  to  the  Forks,  the  rocks  are  found  to  consist 
of  argillaceous  and  calciferous  slate,  with  numerous  beds  of 
fine  grained  grauwacke. 

At  the  house  of  J.  B.  Smith,  three  miles  above  the  Forks 
of  Kennebec,  U  P.  M.,  11th  July,  barometer  28.790,  T.82*'. 
The  road  gradually  descends  over  a  series  of  rounded  hills, 
covered  with  mixed  hard  and  soft  wood  forest  trees.'  A 
small  deposit  of  bog  iron  ore  occurs  on  the  right  hand  side 
of  the  road. 

11th,  21  P.  M.,  Forks  of  Kennebec,  Burnham^s  tavern, 
barometer  h.  29.264,  T.  82^,  t.  27«^  cent. 

When  we  had  completed  our  measurements,  I  was  called 
to  examine  a  ledge  of  rocks  one  hundred  rods  east  of  Burn- 
ham's  hotel,  belonging  to  Charles  B.  Foster,  Esq.  This  ledge 
has  for  a  long  time  furnished  the  people  with  whet-stones 
and  owing  to  the  fineness  of  the  grit,  it  answers  very  well  for 
that  purpose.  On  examining  the  rock,  however,  we  found 
that  it  effervesced  freely  with  acids,  indicating  a  large  pro- 
portion of  carbonate  of  lime.  The  hill  is  about  one  hun- 
dred feet  high — ^presents  an  abrupt  precipice,  composed  of 
alternating  strata  of  buff  colored  limestone  and  green  cal- 
ciferous slate.  The  limestone  alternates  with  the  latter  rock 
in  strata  from  half  an  inch  to  a  foot  in  thickness,  and  forma 
nearly  one  tenth  of  the  mass  of  the  hill.    The  strata  fall 


Digitized  by 


Google 


GEOLOGICAL  REPORT.  49 

asunder  when  broken  out,  so  that  there  is  no  difBcuIty 
in  separating  them.  Mr*  Foster  has  obtained  slabs  nine  feet 
square  and  one  foot  thick,  with  great  ease. 

It  was  at  first  supposed,  from  the  effervescence  of  the  rock 
with  acids,  that  It  could  be  burned  for  lime ;  but  on  making 
a  chemical  analysis  of  it,  I  found  that  although  it  contains 
lime  enough  for  that  purpose,  it  also  contains  ingredients 
that  will  run  into  glass  at  a  white  heat,  and  hence  foresaw 
that  it  could  not  be  readily  made  into  lime.  The  most  cal* 
careous  portions,  if  carefully  burned,  will  slake  into  a  brown 
lime ;  but  I  should  not  reconunend  it  to  be  used  for  that 
purpose,  since  it  is  so  much  more  valuable  for  another  article, 
which  I  have  discovered  could  be  easily  made  of  it. 

Immediately  after  my  return  to  Boston,  I  made  the  follow- 
ing analysis  of  this  stone. 
Analysis,  of  100  grains : 

Silica,  ....         27.0 

Alumina,       -        -         -         -  8.4 

Magnesia,     ....  9.0 

Carb.  iron,    ....  2.8 

Ox.  iron  and  manganese,  *-  3.4 

Carbonate  lime,    -         -         -         50.0 

99.6 
When  burned  at  a  red  heat,  it  does  not  slag,  but  beyond 
this  temperature,  runs  into  a  dark  green  glass.  Burned  at 
red  heat,  it  does  not  slake  with  water,  but  when  ground  to 
powder,  makes  with  sand  a  cement  that  hardens  under  water. 
By  mixing  fifteen  per  cent,  of  clay  and  ten  of  manganese,  the 
cement  becomes  fully  equal  to  the  hydraulic  cement  imported 
from  England,  which  sells  at  from  six  to  eight  dollars  per 
cask,  in  Boston.  This  substance  is  now  in  such  universal 
demand  for  making  water  proof  canal  locks,  dams,  culverts, 
cisterns,  cellars  and  aqueducts,  that  it  cannot  fail  to  become  a 
most  important  discovery  to  the  people  of  Maine,  to  find  so 
good  a  cement  in  the  State. 

•  Having  in  my  last  annual  Report,  predicted  the  occurrence 
of  roofing  slate  near  the  north  line  of  Moscow,  such  having 
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been  the  direction  of  the  Barnard  and  Piscataquis  slate  as  to 
^ause  it  to  strike  the  Kebnebec  river  near  that  point,  I 
inquired  during  the  present  survey  whether  any  such  slates 
had  been  found,  and  was  informed  that  they  occured  on  the 
western  side  of  the  river,  near  that  point.  I  was  also  shown 
several  good  writing  slates  that  had  been  obtained  there. 
Subsequently  I  sent  two  assistants  to  explore  that  locality 
more  minutely  than  we  could  have  done  without  abandoning 
our  section,  and  they  report  that  they  find  an  abundance  of 
good  roofing  slate  upon  the  estate  of  Moses  D.  Townsend,  Esq. 
near  the  north  part  of  No.  1,  2d  Range,  and  that  the  strata 
run  N.  30^  E.,  S.  30^  W.  and  dip  N.  W.  80».  Since  quarries 
have  not  been  opened,  it  was  difllcult  to  ascertain  how  large 
sheets  could  be  obtained ;  but  they  are  of  opinion,  that  the 
slates  could  be  easily  split  out  from  three  to  six  feet  square. 
The  land  being  high,  the  drainage  is  easily  effected  to  the 
requisite  depth  for  working  quarries. 

On  the  estate  of  Mr.  Joseph  Voung,  good  roofing  slate  is  also 
found,  and  otie  was  obtained  having  upon  it  the  impression 
of  a  fern.  The  surfiaice  of  the  slate  at  the  last  mentioned 
locality,  is  stated  to  be  a  little  stained  by  oxide  of  iron,  but 
It  may  be  only  superficial.  The  hill  of  slate  is  eight  hun- 
dred feet  high,  so  that  drainage  is  easily  effected.  The 
course  of  the  strata  is  N.  SO^  E.  and  S.  SO^  W.,  and  dip  N. 
W.  80^.  From  the  above  data,  it  will  appear  that  the  dis- 
ruption of  the  Kennebec  slate  is  in  a  different  line  firom  that 
on  the  Piscataquis,  which  runs  nearly  E.  and  W.,  but  it 
probably  belongs  to  the  same  formation. 

Slates  also  occur  in  Bingham,  four  miles  east  of  the 
village,  and  the  assistant  reports  that  they  are  intersected  by 
quartz  veins,  so  that  the  strata  break  out  in  pyramidal  blocks, 
one  foot  wide  at  the  top  and  six  feet  at  the  bottom.  There 
is  one  place  where  slates  may  be  split  off  ten  feet  square, 
and  six  or  eight  inches  thick,  and  grave  stones  may  be  made 
6(  it,  but  it  is  said  not  to  answer  for  roofing.  The  course 
of  the  strata  is  N.  E.,  S.  W.,  dip  80«>  N.  W.,  and  the  hiH 
fifty  or  sixty  feet  high.  This  locality  is  on  the  estate  of 
Mr.  Seldon  of  Norridgewock. 


Digitized  by 


Google 


GEOLOGICAL  RBPORT.  51 

Visited  the  Saw  Mills,  half  a  mile  above  Bingham,  where 
there  eiists  a  bed  of  blue  limestone,  containing  small  veins 
of  galena,  or  sulphuret  of  lead,  and  blende,  or  sulphuret  of 
zinc.  The  rock  also  contains  an  abundance  of  massive 
pyrites,  or  sulphuret  of  iron.  The  limestone  strata  run  N. 
i50®  E.,  S.  50^  W.,  dip  N.  W.  60®,  and  are  cut  \}j  numcrout 
veins  of  quartz.  Returning  to  Bingham,  I  took  a  meridian 
altitude  of  the  sun,  and  calculated  the  latitude  of  Bingham 
to  be  N.  45®  01™  10-. 

Mr.  L.  G.  Fletcher,  of  Bingham,  and  several  other  gentle- 
men, contributed  their  aid  in  the  promotionof  our  work,  and 
to  Mr.  Fletcher  I  am  indebted  for  some  valuable  statistics 
on  the  subject  of  maple  sugar,  which  will  be  presented  in 
this  Report. 

Concord,  on  the  west  side  of  the  Kennebec  river,  opposite 
Bingham,  was  partially  exam'med  at  this  time,  and  subse- 
quently we  revisited  it,  while  engaged  on  that  side  of  the 
river.  The  Old  Bluff  on  the  borders  of  the  Kepnebec,  ia 
this  town,  is  a  precipitous  hill  of  pyritiferous  mica  slate* 
so  highly  charged  with  pyrites  as  to  form  by  natural 
decomposition,  considerable  quantities  of  copperas  and 
oxide  of  iron.  This  hill,  measured  by  the  sextant,  is  three 
hundred  and  fifty  feet  high  above  the  river's  level.  It  it 
composed  of  compacted  strata,  which  run  N.  30®  E.,  S. 
30®  W.,  and  dip  70®  or  80®  N.  W.  Having  examined  iU 
base,  we  ascended  to  its  summit,  from  which  there  is  a 
charming  view  of  the  Kennebec,  with  its  green  islands,  sur* 
rounding  hills,  valleys  and  plains,  covered  with  a  luxuriant 
vegetation.  The  pretty  village  of  Bingham,  with  its  gaily 
painted  houses  and  small  gothic  church,  are  seen  below,  oq 
the  opposite  side  of  the  river.  On  the  north.  Old  Moxa 
Mountain  rears  itself  in  the  distance,  and  a  range  of  mouo^ 
tains  stretch  towards  the  south  as  far  as  the  eye  can  reach. 
Having  obtained  specimens  of  all  the  rocks  of  Old  Bluff;  we 
returned  to  Bingham. 

14th  July,  we  set  out  for  Solon,  examining  on  our  route 
some  enormous  blocks  of  mica  slate,  containing  stauiotidM. 
and  macles.    Visited  Caritunk  Falls,  seven  and  a  half  miles 
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1837  1     Acres.     |  Seed  planted.  |            Crop  raised. 

789 

1,387 

J2,713    reported. 
1,100  not  reported. 

13,813  Total. 

1836 

Acres. 

Seed  planted. 

Crop  raised. 

unknown.        unknown.      |        8,196  bushels. 

The  above  table  will  serve  as  a  model  for  similar  records, 
and  the  remarks  on  the  mode  of  cultivation,  manures,  &c. 
could  be  inserted  below,  or  in  an  additional  side  column. 
The  name  of  the  farmer  ought  also  to  be  inserted  against 
each  crop  which  he  reports.  It  is  highly  desirable  that  the 
State  should  establish  agricultural  societies,  and  employ 
some  person  to  obtain  tha  statistics  of  agriculture ;  for  we 
could  then  easily  learn  the  products  of  the  various  soils 
which  are  submitted  to  my  analytical  researches,  and  the 
fiicts  would  then  become  of  greater  value  and  of  universal 
interest. 

On  the  estate  of  Beza  Bryant,  Esq.,  very  large  crops  of 
excellent  wheat  have  been  raised,  and  the  yield  has  been 
forty  bushels  to  the  acre.  I  examined  several  of  his  fields, 
one  of  which  produced  a  very  fine  crop  of  wheat  last  year, 
and  was  then  laid  down  to  herd's  grass  and  clover,  and  which 
is  very  luxuriant  and  is  estimated  to  yield  at  least  two  tons  of 
hay  to  the  acre.  Another  field,  covered  with  a  very  fine  crop 
of  wheat,  which,  on  the  14th  July,  was  four  feet  three  inches 
high,  and  in  good  condition.  It  was  planted  on  the  lltb  of 
April,  and  sprung  up  in  three  weeks  after  planting,  even 
though  the  ground  had  been  frozen  after  the  seed  were 
planted.  Owing  to  the  forwardness  of  this  wheat,  it  escaped 
the  attacks  of  the  weavel,  and  is  also  free  from  smut. 

Barn  yard  manure  has  been  used  for  a  dressing,  and  the 
soil  which  is  highly  charged  with  carbonate  of  lime,  according 
to  my  analysis.  It  effervesces  freely  with  acids,  shew'mg 
that  the  lime  is  combined  with  carbonic  acid. 

100  grains  of  soil  from  Mr.  Bryant's  wheat  fields  contain, 
after  being  dried  at  300^ : 
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Insoluble  silica, 
Soluble  matter, 

100  grains  of  the  soil  contain  : 

Water,       .... 

Geine,  (vegetable  matter,)  - 
Ox.  iron,    .        -        -        - 
Carbonate  lime, 
Silicious  matter, 

98.9 

In  the  meadows  there  are  several  deposits  of  bog  iron  ore, 
in  quantities  insufficient  to  supply  a  furnace.  Yellow  ochre 
abounds,  and  may  be  used  for  yellow  or  red  paint.  There 
are  also  several  shallow  peat  bogs,  which  may  be  rendered 
available  to  the  farmer  for  making  compost  manure. 

The  rocks  in  Anson,  on  Seven  Mile  Brook,  are  hard  flinty 
slate,  and  are  of  little  practical  interest.  They  produce  a 
considerable  fall  of  water  on  the  stream,  which  is  available 
for  mill  privileges,  and  is  in  part  used  for  that  purpose. 

16th  July.  Re-visiting  Norridgewock,  I  had  an  oppor- 
tunity of  obtaining  some  information  relating  to  the  soils 
and  their  produce,  which  could  not  have  been  learned  on 
my  former  visit. 

The  estate  of  Dr.  Bates,  on  the  south  side  Kennebec,  one 
mile  from  the  river,  there  is  an  extensive  plain,  which  that 
gentleman  has  cultivated  for  nine  years,  breaking  up  about 
fifteen  acres  per  annum.  The  soil  is  a  yellow  loam  on  the 
surface,  and  below  it  there  is  a  sandy  soil,  beneath  which, 
after  passing  through  coarse  gravel,  we  come  to  quicksand 
at  the  depth  of  eight  feet,  where  there  is  a  regular  stratum 
of  clay,  serving  to  retain  the  water,  so  that  wells  sunk  to 
that  depth  never  fail.  The  soil  was  this  year  planted  with 
wheat,  oats  and  peas  together^  and  potatoes.  The  wheat 
was  forward  in  its  growth,  but  had  suffered  materially  from 
the  Hessian  fly  and  weavel,  while  some  of  it  was  quite 
smutty. 

Dr.  Bates  is  of  opinion  that  the  smut  is  principally  from 
the  suckers,  and  results  from  the  destruction  of  the  main 
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stock,  by  a  worm.  Many  examples  taken  in  his  fiekl,  seemed 
to  verify  this  opinion — and  on  splitting  open  some  yellow 
smutty  stalks,  we  found  small  oval  shaped  larvse  of  some 
insect,  probably  that  of  a  fly.  There  appear  to  be  two  gen- 
erations of  these  insects,  according  to  the  opinion  of  Dr. 
Bates.  I  took  three  specimens  of  this  soil  to  examine — first, 
from  the  uncultivated  plain — second,  from  the  oats  and  peas 
— third,  from  the  wheat  field. 

The  following  statistical  observations  have  since  been 
handed  me  by  Dr.  Bates  : 

**  The  field  planted  with  peas  and  oats,  yielded  on  eight 
acres,  three  hundred  bushels — or  37}  bushels  to  the  Here. 
The  wheat  field  produced  about  seventeen  bushels  of  wheat 
to  the  acre,  and  was  much  injured  by  the  fly.'' 

Analysis  of  the  soils  will  be  found  in  the  agricultural 
section  of  this  Report. 

Returning  to  Augusta,  we  set  out  on  an  excursion  to 
certain  localities  which  had  not  been  examined,  on  the 
eastern  side  of  the  Kennebec.  The  rocks  which  crop  out 
on  that  side  of  the  river,  from  Augusta  to  Dresden,  are 
entirely  of  the  primitive  class— «uch  as  gneiss,  with  granite 
beds  and  veins,  and  mica  slate. 

Dresdek,  level  of  the  Eastern  river,  near  Mr.  S.  Alley's 
house,  July  31st,  barometer  h.  90.000,  T.  82^.  l%e  soil  on 
the  western  side  of  the  neck  of  land  is  sandy ;  while  on  its 
eastern  side  it  is  a  clay  loam,  which  near  the  stream  is  luxuri- 
ant in  crops  of  grass  and  grain.  Mr.  Alley  informed  me  that 
the  average  crop  of  wheat  raised  on  this  loam,  is  about  fifteen 
bushels  to  the  acre.  No  rocks  crop  out  near  this  place,  bat 
farther«on  the  road  to  Wiscasset,  a  granite  ledge  appears, 
the  surface  of  which  is  water  worn  and  scratched  with 
diluvial  marks,  running  N.  15^  W.,  S.  15^  E.  I  have  since 
learned  that  beds  of  limestone  are  found  near  East  River, 
vrfaich  I  have  not  yet  examined. 

Alna.  On  the  estate  of  David  Lowell,  the  soil  appears  to 
be  good,  and  bears  a  grove  of  young  maple  and  beech  trees, 
there  being  about  five  acres  of  soil  covered  with  them.    A 
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specimen  of  this  soil  was  taken  for  chemical  analysis.  (See 
Agricultural  Geology.) 

Wise  ASSET,  near  Turner's  hotel,  81  st  July,  7  P.  M., 
barometer  29.950,  T.  71®  F.  Aug.  1st,  9J  A.  M.,  barometer 
29.930,  T.  68*^  F.  Examined  the  rocks  in  the  vicinity  of  the 
town,  which  are  composed  of  gneiss  with  granite  veins.  The 
strata  of  the  gneiss  dip  nearly  vertically.  Diluvial  marks 
run  N.  \0?  E.,  S.  10®  W.  Wiscasset  is  a  very  beautiful 
village,  situate  upon  the  Shcepscot  river,  and  remarkable  for 
its  deep  and  beautiful  bay,  which  is  open  to  navigation 
throughout  the  year.  It  affords  an  admirable  situation  for  a 
naval  depot,  and  has  been  surveyed  by  the  United  States 
Government  for  that  purpose.  The  lofty  rocks  which  flank 
the  bay,  offer  every  facility  for  successful  defence  from  an 
attack  by  sea ;  while  its  secure  harbor  could  contain  a  large 
maritime  force.  Situated  so  favorably,  the  town  enjoys 
great  commercial  advantages,  and  a  rapidly  reviving  trade 
manifests  a  spirit  of  industry  and  enterprise  worthy  of  great 
praise.  The  first  whale  ship  from  Maine,  sailed  from 
this  port,  and  thus  far  the  business  has  proved  lucrative  to 
the  owners  of  the  ship.  A  large  jaw  of  the  spermaceti 
whale  laid  upon  the  wharf,  and  the  owners  kindly  promised 
to  send  it  as  a  specimen  to  the  State  Cabinet,  it  being  the 
first  trophy  of  the  kind  won  by  the  whaling  enterprise  of  the 
State.  Large  steam  saw-mills  are  in  operation  in  this  town, 
and  immense  numbers  of  sugar  boxes  are  sawed  by  machinery, 
and  packed  in  shocks  for  the  West  India  market. 

Aug.  2d,  11}  A.  M.,  Alna,  head  of  tide,  barometer  30.200, 
T.  72^,  air  1 74«  F.  Damariscotta  Mills,  level  of  sea,  4  P.  M., 
level  of  high  water,  barometer  30.217,  T.  78*="  F.  In  company 
with  Mr.  Bryant,  and  several  other  gentlemen  of  Damariscotta, 
Tisited  a  remarkable  deposit  of  oyster  shells,  on  the  west  side 
of  the  river,  upon  the  estate  of  Messrs.  Samuel  and  Joseph 
Glidden,  in  the  town  of  Newcastle.  This  locality  is  two 
miles  firom  the  Mills,  and  between  that  place  and  the  Bridge 
Tttlage.  The  bed  of  oyster  shells  forms  a  cliff,  which  is,  at  its 
highest  point,  twenty-five  feet  above  the  sea  level,  and  it  slopes 
down  to  about  six  feet  above  high  water  mark,  and  extends 
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one  hondred  and  eight  rods  in  length,  and  from  eighty  to 
one  hundred  rods  in  width.  The  shells  are  disposed  in 
regular  layers,  and  are  very  perfectly  preserved,  being 
whitened  by  the  action  of  the  weather ;  but  where  they  are 
most  exposed  to  the  action  of  frost,  they  have  been  crumbled 
into  a  fine  shell  marl. 

Various  conjectures  have  been  formed  as  to  the  origin  of 
this  deposit,  and  the  general  belief  is,  that  the  shells  were 
heaped  up  there  by  the  ancient  Indian  tribes  who  formerly 
frequented  the  spot.  Their  regular  stratiform  position,  and 
the  perfection  of  the  shells,  appear  to  oppose  this  theory,  as 
also  the  rarity  of  living  oysters  in  the  neighboring  waters. 
They  are,  however,  of  comparatively  recent  deposition,  for 
they  evidently  rest  on  diluvial  soil.  It  is  said  also  that  arrow 
heads^  hone  stilettoes  and  human  bones,  have  been  found  in 
the  bed  of  shells,  near  the  surface ;  but  a  more  careful  exam- 
ination should  be  made  before  the  question  is  decided ;  and 
this  will  probably  be  done  ere  long,  since  the  value  of  this 
deposit  for  enriching  the  land  has  been  explained  to  the 
neighboring  farmers. 

From  our  measurements,  it  will  appear  that  there  are  no 
less  than  44,906,400  cubic  feet  of  shells  in  this  bed ;  and 
since  they  are  generally  of  large  size,  they  may  be  easily 
burned,  and  will  make  about  ten  million  casks  of  lime. 
Hence  it  will  appear  that  this  bank  may  be  drawn  upon  quite 
extensively  without  exhaustion,  while  the  lime  is  a  most 
valuable  article  for  the  improvement  of  soils.  It  will  be 
easy  also  to  grind  the  shells  to  fine  powder,  in  mills — an 
operation  which  will  answer  better  for  agricultural  purposes, 
since  the  amendment  will  remain  more  permanently  in  the 
feoil.  Gbod  mill  sites  may  be  obtained,  and  if  the  shells  are 
reduced  to  fine  powder  and  packed  in  casks,  it  might  be 
advantageously  exported  to  other  places  for  sale. 

Near  Damariscotta  Mills  there  is  a  small  island,  composed 
of  gneiss  rocks,  covered  with  a  yellow  loam  mixed  with  frag* 
ments  of  oyster  shells.  It  is  called  Tappan's  Island,  and  is 
interesting  as  being  an  ancient  burial  place  of  the  Monhegan 
Indians,  whose  skeletons  are  firequently  exhumed  by  exca- 
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Tating  the  soil  to  the  depth  of  from  eighteen  inches  to  two 
feet  This  tribe  of  Indians  appears  to  have  long  since 
become  extinct,  and  no  burials  have  taken  place  on  the 
Island  for  nearly  two  hundred  years — ^yet  the  bones  which 
have  been  dug  up  are  quite  perfect.  Dr.  C.  Ellis,  who 
accompanied  us,  discovered  and  dug  up  in  my  presence, 
a  nearly  entire  skeleton,  which  was  found  with  the  knees 
drawn  up  and  the  face  turned  eastward,  or  towards  the  rising 
sun,  indicating  a  belief  in  the  resurrection  ;  and  it  is  stated 
that  this  position  was  the  uniform  method  of  burying  the 
dead,  as  shewn  by  the  examinations  which  have  been  made 
upon  this  Island.  Some  of  the  skeletons,  I  was  informed  by 
Mr.  Bryant,  have  sheets  of  copper  placed  over  their  heads, 
shewing  that  they  were  probably  buried  since  the  Europeans 
came  to  these  shores.  A  copper  knife  blade,  set  in  a  bone 
handle,  was  also  found. 

Returning  to  the  main  land,  we  visited  Bristol  and  Bremen 
and  Pemmaquid  Point,  that  section  having  been  necessarily 
omitted  in  our  exploration  of  the  sea  coast,  on  a  former 
occasion.  At  the  extremity  of  Pemmaquid  Point,  which  is  a 
long  rocky  promontory,  there  are  some  remarkable  geological 
phenomena.  The  rocks  are  generally  gneiss  and  mica  slate, 
the  strata  running  N.  43<'  £.,  S.  43^  W.,  while  the  dip  is 
N.  W.,  or  southeast,  according  to  the  lines  of  disruption 
and  fracture  produced  by  the  upturning  of  strata,  which  was 
effected  by  huge  beds  and  veins  of  granite  rocks. 

At  the  extreme  point,  below  the  light-house,  may  be  seen 
a  remarkable  instance  of  this  violent  intrusion  of  a  granite 
vein,  the  strata  of  mica  slate  having  been  turned  completely 
over  by  the  injected  vein.  Here  we  remark  the  con- 
tortions of  the  mica  slate,  and  the  curve  where  it  was  bent 
over  by  the  upheaving  and  overturning  vein  of  granite.  The 
vein  is  from  twelve  to  thirty  feet  wide,  and  runs  N.  30^  E«, 
8.  SO^  W.  On  its  eastern  side,  the  strata  of  mica  slate 
dip  S.  E.  60^,  and  on  its  western  side  N.  W.  60^.  Huge 
masses  of  the  protruding  granite  have  been  broken  off,  and 
have  been  removed  from  thirty  to  fifty  yards  to  the  westward. 
One  of  these  blocks  measures  eighteen  feet  square-— another 
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twenty-five  feet  long  by  eight  feet  wide-^-the  former  being 
thirty  yards  and  the  latter  fifty  yards  from  the  parent  vein. 
Walking  two  or  three  miles  to  the  northward,  along  the 
rocky  ledges  which  form  the  eastern  side  of  this  promon- 
tory, we  observed  that  the  rocks  consist  of  regular  strata  of 
mica  slate,  which  is  divide  i  by  huge  beds  of  coarse  white 
granite,  with  lateral  veins  from  three  to  ten  feet  wide,  striking 
across  the  strata  in  a  N.  W.,  S.  E.  direction.  The  mica 
slate  is  curled  and  broken  from  this  disruption,  shewing  that 
it  was  rendered  plastic  by  the  heat  of  the  intruded  beds  and 
veins. 

The  granite  is  made  up  chiefly  of  large  crystals  of  white 
felspar,  with  a  little  grey  mica  and  quartz,  and  is  unfit  for 
architectural  purposes.  The  regularly  stratified  mica  slate 
would  answer  for  flagging  stones,  if  quarries  could  be  easily 
opened  and  wrought. 

Five  miles  northwest  from  the  light-house,  near  Pemma- 
quid  landing,  on  the  estate  of  Mr.  William  McCobb,  we 
examined  a  deposit  of  bog  iron  ore,  which  exists  in  the  state 
called  pan  ore.  It  covers  an  area  of  about  half  an  acre  of 
land,  and  is  five  feet  thick.  The  ore  is  solid,  and  is  coated 
with  yellow  ochre. 

It  contains,  according  to  my  analysis  : 

Water  of  composition,  -        -        22 

Per  oxide  of  iron,        -        -        -        63 
Insoluble  silica,  -        -        -         15 

100 
During  the  roasting  of  this  ore,  a  very  faint  trace  of  arsenial 
odor  was  perceived,  but  the  quantity  is  evidently  too  small 
to  injure  the  ore  for  making  cast,  although  it  might  be 
injurious  to  the  bar  iron.  The  quantity  of  ore  is  insuflicient 
to  supply  a  blast  furnace  ;  but  it  may  be  worth  the  labor  of 
digging  for  exportation  to  iron  works  elsewhere  on  the  coast. 
Bristol.  In  this  town  there  is  a  dyke  of  well  character- 
ized basalt,  containing  olivine  and  basaltic  hornblende  in 
grains  and  crystals.  This  dyke  is  found  on  the  estate  of  Mr. 
Joshua  House,  in  the  north  part  of  the  town,  near  a  granite 
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qiMny,  and  two  milea  from  Pamtrigcotta  River.  It  moa 
N.  GO^'  W.,  S.  60^  E.,  and  shews  itself  again  on  the  soutbeait 
side  of  Biscay  Pond.  The  basalt  is  colnmnar  in  its  structure, 
the  columns  striking  horiaontally  from  the  wall  rock,  which 
is  granite — the  width  of  the  dyke  varying  from  twelve  to 
thirty  feet.  This  being  the  first  instance  where  we  have 
discovered  well  characterized  basalt  in  Maine,  a  large 
number  of  the  columns  were  obtained  for  specimens. 

The  granite  quarry,  on  the  eastern  side  of  the  road,  haa 
been  wrought  to  small  eilent,  but  the  rock  is  of  good  quality, 
and  splits  well  into  the  usual  forms  required. 

Waldobobouoh.  Visiting  Waldoborough,  we  examined 
two  important  granite  quarries,  one  of  which  is  three  quarters 
of  a  mile  north,  and  the  other  half  a  mile  northeast  of  the 
village.  Peyler's  quarry  is  a  hill  of  granite,  which  by 
measurement,  was  found  to  be  one  hundred  and  thirty-sis 
feet  perpendicular  altitude  above  the  sea  level.  The  open- 
ings which  have  been  made,  disclose  the  rock  for  the  distance 
of  one  hundred  yards.  Blocks  may  be  obtained  eight  feet 
in  thickness,  and  thirty  or  forty  feet  long.  The  granite  is  a 
vein  in  mica  slate,  and  runs  N.  80^  W.,  S.  80^  £.,  cutting 
across  the  strata  of  mica  slate,  which  run  at  the  south 
extremity  of  the  quarry  N.  W.,  S.  £•  The  slope  of  the 
granite  ledge  is  N.  W.  10**. 

The  Ludwig  qiiarry,  three  quarters  of  a  mile  north  from 
the  village,  on  a  hill  144  feet  above  the  level  of  high  water 
at  Waldoborough,  has  been  wrought  to  some  extent,  open- 
ings having  been  made  thirty-six  yards  square,  and  blocks  of 
granite  split  out.  The  stone  is  a  fine  grained  and  light  colored 
granite,  composed  of  small  crystaline  grains  of  white  felspar 
and  white  quartz,  with  specks  of  black  mica  interspersed. 
The  largest  blocks  which  may  be  obtained,  are  twenty  feet 
long  and  five  feet  square,  but  common  sized  ashler  stones 
are  readily  split  out  into  the  shape  desired.  It  is  a  very 
handsome  building  stone,  appearing  at  a  distance  like  white 
marble.  A  beautiful  cut  obelisk,  shewing  its  quality  and 
appearance,  may  be  seen  in  the  burial  ground  of  the 
village. 
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WABmcN.  This  towA  14  remarkable  for  it«  Mmeiona  and 
exteoaiTe  quarries  of  while  cr^staline  limeslofie,  which  are 
wrought  for  lime  and  for  marble  $  the  sound  blocka  of  ino 
grain  being  selected  for  the  latter  purpose* 

The  principal  quarries  which  have  been  opened,  belong 
to  the  different  members  of  the  Starrelt  family,  who  haw 
for  a  long  time  been  engaged  in  quarrying  and  barning  of 
limestone.  The  first  quarry  which  I  visited,  belonged  to 
Alexander  Btarrett,  and  is  situated  on  the  western  side  of  the 
St  George  river.  There  are  two  distinct  beds  on  thia  estate, 
ineluded  between  strata  of  gneiss  and  mica  date,  the  largest 
is  20  feet  wide  and  nina  N.  75^  E.  S.  TS""  W.  and  dips  to  the 
East  70®.  The  rock  is  of  that  variety  called  asagnesian 
limestone,  is  largely  crystaline,  and  contains  disseminated  in 
it  numerous  crystals  of  galena  or  lead  ore,  and  blend  of  sul- 
phuret  of  zinc. 

There  are  numerous  deep  natural  caverns,  opened  by  ezca-> 
vating  the  rock,  which  appear  as  if  produced  by  the  action  of 
water  on  the  limestone. 

Owing  lo  the  quantity  of  soil  resting  on  this  quarry,  it  is 
said  to  be  more  economical  to  bring  the  stone  from  the  east- 
em  side  of  the  river,  where  it  is  more  readily  obtained  close 
to  its  shore.  At  the  quarry  of  David  Starrett,  this  transpor- 
tation is  effected  upon  the  ice  during  winter. 

On  the  eastern  side  of  the  St  George,  we  examined  the 
quarry  of  Mr.  A.  Starrett,  where  abed  of  coarse  white  crys- 
taline limestone  is  contained  between  strata  of  mica  slate, 
the  direction  of  the  walls  being  N.  N.  E.,  S.  S.  W.,  and  dip 
61**  E.  S.  E.  This  bed  is  ninety-nine  feet  wide,  and  is 
uncovered  to  the  length  of  150  feet 

John  Starrett's  quarry  is  a  similar  bed,  but  is  122  feet  wide, 
and  300  feet  long,  where  it  has  been  opened.  The  including 
strata  run  N.  4Sj^  E.,  S.  4Sj°  W.,  and  dip  S.  E.  66*^. 

Benjamin  Starrett's  quarry  presents  a  similar  limestone 
bed,  30  feet  wide,  and  running  in  N.  E.  S.  W.  direction,  with 
its  dip  to  the  S.  E.  43^.  Another  bed  occurs  to  the  &  E. 
which  has  not  been  wrought 
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Haifa  mile  N.  W.  from  A.  Starretts,  we  came  to  David 
Starrett^s  quarry,  which  is  important  on  account  of  its  situa- 
tion and  the  facility  of  working,  since  it  is  on  the  banks  of 
the  St.  George,  and  forms  an  abrupt  cliff,  where  it  is  easy  to 
blast  out  the  stone,  while  the  drainage  is  complete.  The 
cliff  is  26  feet  high,  and  is  composed  of  white  limestone, 
spotted  and  veined  with  blue  colors. 

The  limestone  bed  runs  N.  lO*'  E.,  S.  10^  W.,  dips  to  the 
eastward  80^,  and  may  be  traced  one  quarter  of  a  mile 
towards  the  farm-house. 

The  lime  made  at  Warxen  is  generally  carried  to  Thomaston 
for  sale,  by  means  of  gondolas,  upon  the  St.  George  stream, 
the  distance  being  six  or  seven  miles. 

The  price  of  wood  is  1  dollar  and  25  cents  to  1  dollar  and 
50  cents  per  cord,  and  the  lime  sold  last  year  from  95  cents  to 
1  dollar  per  cask. 

For  the  purpose  of  making  a  continuous  measured  sec- 
tional view  of  the  country,  I  proceeded  to  Thomaston,  and 
examined  all  the  limestone  quarries  for  which  that  town 
is  distinguished,  taking  the  altitude  of  the  various  points 
above  sea  level.  I  was  also  desirous  of  making  a  minute 
examination  of  the  remarkable  soils  of  that  vicinity,  and 
collecting  specimens  of  those  which  it  was  deemed  necessary 
to  analyze.  The  results  which  have  been  obtained,  will 
be  included  in  that  section  of  the  present  Report,  which 
is  devoted  to  Agricultural  Geology.  I  shall,  however,  state 
here,  that  the  great  mass  of  soil  which  lies  upon  the 
surface  of  the  limestone  at  Thomaston,  is  evidently  diluvial 
and  alluvial,  principally  of  the  former  class,  and  that  it  was 
derived  from  the  decomposition  and  disintegration  of  granite, 
gneiss  and  mica  rocks  which  lie  to  the  northward  of  that  town. 

This  fact  accounts  for  the  almost  entire  absence  of  carbo- 
nate of  lime  in  the  soil,  and  indicates  at  once  to  the  farmer, 
that  liming  is  there  extensively  required.  The  use  of  muscle 
bed  mud  has  already  been  introduced  with  happy  results, 
and  its  use  depends  upon  these  principles :  First,  a  diluvial 
granitic  soil  is  too  permeable  to  water  to  retain  well  the 
requisite  water  and  aliment  for  plants.     Secondly,  the  soil 
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needs  lime ;  and  mnade  beds  are  foU  of  the  commtnoted 
fragments  of  shells,  which  are  composed  of  that  substance. 
Where  the  soil  is  alluvial^  it  is  generally  very  fine  and  does 
not  need  clay ;  and  there,  air  slaked  lime,  which  may  be 
obtained  cheaply  from  the  refuse  lime  of  the  kilns,  will 
answer  admirably — ^giving  to  the  soil  the  elements  which  it 
requires. 

Near  the  marsh  quarries,  there  is  a  large  bog  of  peat,  which 
I  have  described  in  a  former  Report,  and  which  I  now  men- 
tion for  the  purpose  of  reminding  the  farmers  that  it  may  be 
made  into  a  most  valuable  compost  with  lime  and  a  small 
quantity  of  any  animal  manure. 

The  lime  trade  of  Thomaston,  has  suffered  from  the  gen- 
eral stagnation  of  business,  during  the  past  year,  and  but 
little  lime  would  have  been  sold,  had  it  not  been  for  the  new 
demand  which  has  just  arisen  among  agriculturalists  in  the 
other  States,  owing  to  the  discovery  made  by  their  geological 
surveyors  and  chemists,  that  nearly  all  the  soils  on  the  sea 
coast  from  Virginia  to  Maine  are  wanting  in  calcareous 
matter.  Thomaston  and  Camden  being  the  most  accessible 
ports,  where  a  supply  of  this  indispensable  requisite  to  skilful 
farming  may  be  obtained,  it  is  evident  that  with  the  spread- 
ing of  knowledge  on  this  subject,  will  their  trade  revive 
and  far  exceed  its  usual  prosperity ;  for  the  demand  created 
by  agriculture  will  be  immensely  greater  than  that, 
for  architectural  purposes.  The  introduction  of  the  per- 
petual kiln,  which  was  recommended  for  trial  in  my  first 
Annual  Report,  has  proved  successful,  and  it  is  found  that 
with  refuse  anthracite  coal  skreenings,  lime  may  be  burnt  at 
a  much  lower  rate  than  by  the  use  of  wood  fuel.  Thus  the 
manufacturer  can  now  afford  to  sell  his  lime  at  a  much  lower 
rate  than  formerly,  and  still  maintain  the  same  profit  on  his 
labor.  There  are  now  three  perpetual  kilns  in  Thomaston ; 
one  at  the  State  Prison  and  two  at  the  Shore  Village,  all  of 
which  have  been  and  still  are  in  successful  operation. 

The  following  measurements  were  made,  of  the  dimensions 
of  the  State  Prison  kiln,  which  has  a  cylindrical  body,  and  is 
contracted  to  an  inverted  cone  at  the  bottom. 
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It  is  8  feet  wide  at  the  top  and  through  the  body  internally, 
88  feet  deep  from  top  to  hearth, 

And  3)  feet  in  diameter  inside  at  the  hearth. 


Perpetual  Lime  Kilii,  State  Prison. 

In  this  kiln  the  limestone  and  coal  are  laid  in  alternating 
layers,  there  being  a  fire  kindled  at  the  bottom,  the  whole 
mass  of  coal  becomes  gradually  ignited,  while  the  ingress  of 
air  is  regulated  at  the  hearth.  Since  the  fuel  burns  out  first 
at  the  lowest  part,  the  lime  comes  down  completely  burned, 
and  cold  enough  to  handle,  so  that  is  immediately  packed  in 
casks,  while  new  i^ock  and  coal  are  continually  supplied 
above,  as  the  charge  is  removed  at  the  hearth*  The  latter 
operation  is  effected  by  withdrawing  the  iron  bars  at  o,  when 
the  lime  falls  out  gradually,  it  being  supported  by  the  Boshes 
B,  B*  The  price  of  coal  was  stated  to  me  to  be  $3.50  per 
ton,  and  their  lime  sells,  packed  handsomely  in  legal  sized 
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casks,  at  seventy-five  cents  per  cask.     Some  lime  of  poorer 
quality,  has  been  sold  as  low  as  sixty-five  cents  per  cask. 

The  above  prices  are  much  below  the  actual  cost  of  burn- 
ing lime,  by  means  of  wood  at  $3.00  per  cord,  as  may  be  seen 
in  the  statistics  of  my  former  reports  ;  hence  the  perpetual 
kiln  must  eventually  be  adopted,  since  the  price  of  wood  upon 
the  sea  coast  will  be  constantly  rising.  Perhaps  there  may 
be  contrived  some  more  economical  methods  of  burning  lime 
with  wood  fuel,  and  I  formerly  suggested  the  trial  of  a  per- 
petual kiln  for  the  purpose.  If  it  can  be  so  managed  that 
the  wood  may  be  burned  in  separate  arches,  then  all  the 
ashes  resulting  may  be  saved,  and  will  prove  valuable  for 
making  potash,  while  the  spent  ashes  resulting,  will  make  an 
excellent  dressing  for  the  soils  of  Thomaston.  Provided  the 
flues  of  the  arches  communicate  directly  with  the  boshes  of 
the  kiln,  the  temperature  produced  will  be  amply  sufficient 
for  the  burning  of  lime,  since  it  only  requires  a  full  red  heat 
of  sufficient  duration  to  penetrate  the  stone  entirely. 

In  the  burning  of  lime,  there  has  been  some  difliculty  in 
effecting  a  thorough  and  uniform  calcination,  without  melting 
some  of  the  rock,  and  this  has  been  owing  principally  to  the 
fact  that  the  stone  is  purchased  from  different  quarries,  and 
used  indiscriminately,  while  it  is  well  known  that  one  vari- 
ety of  limestone  will  bear  more  heat  than  another,  and  hence  ' 
the  most  fusible  pieces  were  melted  into  slag,  if  the  heat  was 
driven  too  far,  and  if  not  far  enough  then  the  purer  rock  was 
not  thoroughly  burnt,  but  had  a  core  inside.  This  difficulty 
might  be  easily  remedied  by  burning  one  kind  of  stone,  and 
thus  learning  how  high  a  temperature  it  would  bear.  By 
noting  the  degree  of  heat  which  each  kind  of  limestone 
required,  it  would  be  easy  for  an  intelligent  workman  to  reg- 
ulate his  kilns  so  as  to  meet  with  uniform  success. 

There  are  several  different  varieties  of  limestone  in  the 
State  Prison  quarries  which  burn  at  different  temperatures, 
and  make  lime  of  different  qualities.  The  upper  layers  are 
striped  with  brown  and  white  colors,  and  the  brown  streaks 
derive  their  colour  from  the  presence  of  the  carbonate  of  iron, 
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wfaieli  renders  the  lime  brown  whwi  horned.  Hie  white 
portions  are  pure  crystaltne  carbonate  of  lime. 

It  is  customary  now  to  reject  the  poor  limestone,  and  to 
select  the  blue  Tartety  for  burning,  since  that  is  more  free 
lirom  oxide  of  iron.  The  lower  beds  of  the  quarry  furnish 
an  abundance  of  good  limestone  of  this  kind,  and  it  is  there- 
fore exclusively  wrought  at  present  Having  selected  spec- 
imens  of  every  variety  of  rock  in  the  State  Prison  yard,  I 
proceeded  to  re-examine  the  Beech-wood  quarries  which  were 
formerly  describee!.  The  upper  strata  of  this  limestone  are 
colored  brown  and  white,  like  those  of  the  State  Prison  rock, 
while  those  lower  down  are  blue  and  gray,  the  one  being 
technically  called  hard  and  the  other  soft  rock.  Both  these 
varieties  make  good  lime,  and  for  the  purpose  of  making  a 
chemical  examination  of  such  varieties  as  are  familiarly 
known  to  the  workmen,  I  requested  one  of  the  owners  of  the 
quarry  to  select  the  specimens  for  analysis. 

The  following  results  were  obtained  by  analysis  of  the 
"  hard  rock." 


grains  contain. 

Insoluble  silica. 

- 

• 

2.8  grains. 

Per  oxide  of  iron, 

- 

. 

IJ%      *• 

Carb.  magnesia,     - 

- 

- 

39.4       «• 

Carb.  lime, 

65.6       « 
99.0 

Loss,     .        -       - 

• 

• 

1.0 

100.0 
The  manner  in  which  the  particles  of  limestone  are  aggre- 
gated, has  a  marked  influence  on  tlie  burning  and  slaking  of 
the  lime,  for  while  a  loose  textured  rock  burns  more  easily 
than  a  compact  variety,  it  is  also  liable  to  crumble  in  the  fire  (or 
burn  fine  as  it  called),  and  it  also  slakes  quickly  with  water, 
which  penetrates  it  readily.  The  fine  grained  or  compact 
limestones  bum  with  more  difliculty,  requiring  a  steadily  con- 
tinued heat,  and  when  they  are  packed  remain  longer  without 
crumbling.    When  slaked  with  water  it  penetrates  more 
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slowly,  and  tbe  lime  appears  as  if  it  was  not  sofficiently 
bttrned.  In  a  short  time,  however,  it  begins  to  swell,  and 
gradually  fitUs  into  a  perfectly  fine  powder. 

Tbe  above  peculiarities  affect  the  value  of  lime  for  trans- 
portation, and  the  compact  varieties  should  be  selected  for 
distant  places,  while  that  of  more  open  texture  will  sell  better 
where  it  is  to  be  immediately  used. 

I  will  mention  some  examples  of  the  compact  limestone  as 
illustrations. 

The  L'Etang  N.  B.  rock  is  of  this  class,  it  being  the  finest 
grained  variety  that  I  have  seen.  When  burned  it  retains  its 
form  perfectly,  and  for  a  great  length  of  time.  If  moistened 
with  water  it  remains  for  a  long  time  cold,  but  after  a  while 
begins  to  swell  and  falls  into  a  fine  powder. 

The  compact  limestone  of  Hope,  called  La  Fayette  lime,  is 
of  a  similar  character,  and  although  pure,  slakes  very  slowly. 
The  dolomite  limestone  and  the  crystal  ine  varieties  are 
examples  of  the  other  kind,  and  are  known  under  the  name 
of  hot  lime. 

I  took  the  angle  of  direction  of  the  limestone  of  the  Beech- 
wood  quarry,  and  found  the  strata  to  run  N.  65^  E.,  S.  65^ 
W.  and  dip  N.  W.  65"".  Through  the  midst  of  this  lime- 
stone there  is  a  dyke  of  greenstone  trap,  which  is  two  feet 
wide,  and  runs  N.  60^  W.,  S.  60^  E.,  cutting  across  the 
strata  of  limestone.  The  strike  of  the  columns  of  trap  is 
horizontal,  its  cooling  having  been  effected  by  the  walls  of 
limestone. 

From  the  highest  point  on  this  quarry,  I  took  the  bearings 
of  other  localities.  The  great  bed  from  the  State  Prison  runs 
in  a  N.  E.  direction  to  Jameson's  Point  and  Lime  Island. 
The  Meadow  quarries  lie  to  the  E.  N.  E.,  two  miles  distant. 

Goose  river,  in  Camden,  bears  N.  60^  E. 

10th  Aug.  1 1}  A.  M.,  barometer  30.260,  T.  74*^.  By  two 
meridinal  altitudes  of  the  sun,  I  ascertained  the  latitude  of 
West  Thomaston  (Mr.  Ruggles'  house)  to  be  43*  66«  12*  N. 
Variation  of  compass  12^  W.  by  sun's  amplitude. 

I  revisited  all  the  quarries  at  Blackington  Corner,  and  at 
the  Meadows,  for  the  purpose  of  obtaining  additional  inform- 
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ation  and  spectmeiui  for  the  ioalitulioDs,  provided  for  by  law, 
sioce  our  first  exploration  of  these  localities.  I  also  collected 
specimens  of  the  soils  for  analysis,  whenever  it  was  thought 
the  inforroatioQ  would  prove  useful  to  the  fiu-mers  of 
Thomaston. 

One  of  the  most  luxuriant  fields  of  wheat  which  I  exam- 
ined, belonged  to  Mr.  Lincoln  Levensaler,  who  informed 
me  that  he  had  dressed  the  soil  with  muscle  mud,  and  about 
twelve  loads  of  stable  manure  to  the  acre.  For  two  years 
past,  he  had  raised  potatoes  upon  it,  and  this  year  had  sowed 
it  with  tea  wheat,  two  bushels  to  the  acre.  The  measure  of 
land  sown  was  two  and  a  half  acres.  The  seed  came  from 
Union,  and  was  planted  the  latter  part  of  May.  The  crop 
looked  extremely  heavy,  and  since  it  was  an  example  of  a 
well  cultivated  soil,  I  took  a  specimen  of  it  for  analysis. 
(See  Agricultural  Geology.) 

Specimens  of  soils  were  also  obtained  from  the  woods  and 
from  uncultivated  fields  in  various  parts  of  the  town. 

At  Beech-wood  quarries,  it  will  be  remarked  that  the  strata 
of  talcose  slate  rock,  which  include  the  limestone,  dip  to  the 
N.  W. ;  while  south  of  Tollman's  Pond,  they  dip  to  the  S.  E. 
Proceeding  towards  Camden,  a  mile  from  the  latter  place, 
the  strata  dip  again  to  the  N.  W.  Thus  it  appears  that  the 
stratified  rocks  of  this  town  have  been  subject  to  various 
upturnings,  and  the  appearances  of  the  limestone  shew  the 
same  efiect. 

On  the  Old  Turnpike  to  Camden,  we  travel  over  talcose 
and  plumbaginous  and  mica  slate.  A  few  diluvial  scratches 
are  seen  on  the  recently  exposed  strata,  and  those  measured 
run  N.  5®  E.,  S.  5^  W.,  by  the  compass.  In  Lincolnville, 
there  are  extensive  beds  of  good  limestone,  which  were 
described  in  a  former  Report.  Nine  and  a  half  miles  from 
Belfast,  we  examined  a  hill  of  granite  which  projects  through 
the  surrounding  slate  rocks,  but  found  the  stone  unfit  for 
architecture. 

Belfas  r.  Latitude,  by  observation  ,44®  26"  7*  N.  Varia- 
tion of  compass,  13*^  W.  This  town  presents  but  few 
geological    peculiarities,  ^vvhich    have    not    been    already 
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described.  It  is  founded  upon  that  variety  of  argillaceotts 
slate  which  is  impregnated  with  plumbago^  and  is  hence 
called  plumbaginous  slate.  The  strata  of  this  rock  have 
been  remarkably  disturbed  by  the  upheaving  forces  which 
acted  during  the  period  of  the  eruption  of  granite.  The 
rock  forms  by  its  decomposition  a  blue  soil,  full  of  small 
particles  or  scales  of  the  slate.  But  the  soil  resting  on  its 
surface,  is  all  of  foreign  origin^  it  being  diluvial  deposition, 
and  having  been  swept  to  its  present  resting  place  from  the 
north. 

From  Belfast  I  travelled  up  the  Penobscot,  and  crossed 
the  Ferry  at  Bucksport,  it  being  my  intention  to  examine  the 
eastern  side  of  the  river,  and  to  collect  specimens  of  inter- 
esting soils  and  minerals. 

BucKSPOKT,  situated  on  the  eastern  side  of  the  Penobscot, 
is  a  most  important  point  for  the  defence  of  Bangor,  in  case 
of  war  with  any  maritime  power. 

Having  been  informed  that  bog  iron  ore  was  found  on  the 
estate  of  Mr.  Abner  Kimball,  near  the  north  line  of  Orland, 
I  subsequently  examined  the  locality,  but  describe  it  here 
for  the  sake  of  order.  This  bog  iron  is  a  deposit  of  eighteen 
inches  in  thickness,  resting  upon  a  stratum  of  blue  silicious 
clay.  The  ore  is  of  good  quality,  and  is  in  the  form  of  pan 
and  lump  ore. 

The  composition  of  it  is  as  follows,  according  to  my 
analysis  of  100  grains : 

Water,        -        -        -        17.8 

Insoluble,    -        -        -  4.0  silica. 

Per  Ox.  iron,        -        -         78.2=Iron,  64  per  ct. 

100.0 

The  quantity  of  ore  is  not  sufficiently  great  to  support  a 

'  furnace,  there  being  only  an  area  of  two  rods  square  covered 

with  it.    It  may,  however,  be  worth  the  labor  of  digging,  for 

transportation  to  some  other  place,  where  a  furnace  may  be 

erected  to  work  other  ores. 

The  soil  around  the  bog  iron  of  Bucksport  is  charged  with 
yellow  ochre,  and  there  is  a  strong  chalybeate  spring  pouring 

Digitized  by  VjOOQIC 


70  GEOLOGICAL  REPORT. 

its  waters  into  the  meadow  in  which  the  bog  ore  is  con* 
stantly,  but  slowly  collecting.  From  this  ore  red  paint  maj 
be  readily  made,  by  heating  it  to  redness  in  contact  with  the 
air,  and  then  separating  by  washing  and  subsidence  of  the 
fine  particles  from  water. 

From  Bucksport  to  Orrington,  we  pass  over  agillaceous 
slate  rocks,  dipping  to  the  S.  E.,  with  valleys  here  and  there 
filled  with  tertiary  clay  deposits.  Next  we  come  to  strata 
of  gneiss,  dipping  to  the  N.  W.  and  veins  of  granite  cutting 
through  it,  or  included  between  the  strata.  On  this  route, 
we  saw  luxuriant  fields  of  wheat,  growing  upon  the  clay  loam 
of  Orrington  and  Brewer.  One  of  the  most  thrifty  fields  in 
the  latter  town,  belonging  to  Mr.  Thomas  Barstow,  attracted 
my  attention  from  the  uncommonly  good  condition  of  the 
grain;  and  on  inquiry,  I  learned  that  the  soil  had  been 
limed  to  some  extent.  The  tertiary  clay  itself  contains  from 
five  to  ten  per  cent,  of  lime,  and  hence  its  fertility  in  crops 
of  wheat. 

EoDiNGTON.  Passing  through  this  town,  some  interesting 
geological  features  were  observed.  The  rocks  are  ledges 
of  argillaceous  slate,  which  is  not  fissile  but  stratified, 
running  N.  60®  E.,  S.  60**  W.,  and  dipping  N.  W.  from 
60  to  70^.  On  the  surface  of  the  rocks  and  in  the  soil, 
there  occur  boulders  of  conglomerate  rock,  or  grauwacke, 
which  I  recognized  as  being  identical  with  that  variety 
which  composes  Peaked  and  Sugar  Loaf  Mountains,  upon 
the  Scboois  river;  and  I  have  no  doubt  that  they  were  brought 
down  from  those  mountains,  by  a  current  of  water  and  ice, 
that  swept  over  the  country  in  former  times  from  north  to 
south. 

Having  been  informed  that  bog  iron  ore  existed  in  the 
town  of  Argyle,  and,  as  it  was  supposed,  in  considerable 
quantities,  I  visited  that  town  and  made  the  necessary  exam- 
inations. 

The  locality  in  question  is  one  and  a  half  miles  north  from 
the  bouse  of  Mr.  Solomon  Comstock,  on  a  swampy  tract  of  ^ 

land  granted  to  Waterville  College,  and  near  the  Hemlock  ^ 

atream. 
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The  bog  iron  ore,  where  it  shews  itrelf  on  the  road  through 
the  swamp,  is  ten  inches  in  thickness,  and  rests  on  a  pan  of 
blue  clay.  It  is  of  good  quality,  but  the  quantity  is  too 
small  to  support  a  furnace,  there  being  but  a  few  square 
rods  of  ground  containing  it. 

From  the  analysis  which  I  have  made  of  the  specimens 
handed  to  me  last  year  by  Mr.  James  Childes,  it  appears  that 
the  ore  yields, 

Water,         .        ...        22 

Vegetable  matter,     •        •        •      6 

Insoluble  silica,    -        -        -         12 

Per.  ox.  iron,  ...    69sb41  pr.  cent.  iron. 

99 

Hoping  that  a  larger  deposit  might  be  discoyered,  I 
requested  Mr.  Samuel  Ramsdale,  of  Bangor,  to  accompany 
Mr.  Childes,  in  a  more  extensive  search  of  the  neighboring 
bogs,  but  he  informs  me  that  he  was  unsuccessful. 

Returning  to  Bangor,  I  made  an  excursion  to  the  Pushaw 
Lake,  where  slate  quarries  were  said  to  have  been  opened. 
On  the  fiirm  of  John  Quanlan,  openings  had  been  made  in 
two  places,  which  disclosed  the  strata,  which  run  N.  60^  E., 
and  dip  N.  W.  70^.  The  slates  are  not  of  good  quality  for 
roofing,  since  they  split  badly  and  are  unsound. 

Leaving  Bangor,  I  travelled  to  Sebec,  for  the  purpose  of 
examining  the  soils,  and  exploring  the  extent  and  value  of 
the  Piscataquis  slates.  The  road  through  Levant  to  Charles- 
ton, passes  over  one  of  those  curious  diluvial  embankments 
called  horsebacks,  which  extends  four  miles  in  a  northern 
direction,  coinciding  exactly  with  that  of  the  diluvial 
scratches  which  abound  on  the  rocks.  On  each  side,  there 
are  swamps  filled  with  peat,  and  these  low  lands  were 
doubtless  ancient  lakes,  that  have  since  been  drained. 

On  the  road  to  Foxcroft,  we  find  huge  blocks  of  granite, 
resting  upon  the  ledges  of  argillaceous  slate,  while  the  sur- 
face of  the  latter  rock  is  deeply  cut  with  diluvial  marks, 
which  run  N.  30^  W.,  S.  SO^'  E.,  the  strata  of  the  slate  run- 
ning N.  850  W.,  S.  85<>  E.,  ud  dipping  S.  75"^.    The  blocks 
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of  granite  and  the  rounded  boulders,  appear  to  have  been 
transported  from  the  granite  mountains,  which  are  on  the 
north  side  of  Sebec  Pond,  for  no  such  rock  is  in  place 
between  this  locality  and  the  lake. 

Dover  and  Foxcroft,  on  the  opposite  sides  of  the  Piscata- 
quis river,  are  important  and  flourishing  villages,  both  distin- 
guished for  agricultural  and  manufacturing  enterprise.  The 
soil  is  of  excellent  quality,  bearing  heavy  crops  of  wheat 
and  other  grain,  while  their  waterfalls  drive  a  number  of 
mills,  which  saw  boards,  grind  wheat,  and  make  kerseys. 

In  Dover,  there  are  several  valuable  beds  of  bog  iron  ore 
of  excellent  quality,  and  I  therefore  spent  several  days  in 
exploring  their  extent  and  in  measuring  the  quantity,  which 
could  be  depended  upon  to  supply  a  furnace.  On  the  land 
of  Mr.  Ashur  Hinds,  No.  4,  1 1th  Range,  three  quarters  of  a 
mile  south  from  Foxcroft  Mills,  and  near  the  road,  there 
occurs  a  considerable  deposit  of  solid  pan  iron  ore,  which  is 
from  eighteen  inches  to  two  feet  in  thickness.  It  extends 
to  the  distance  of  1102  feet  in  length. 
726    «     «    width. 

6612 
2204 
7714 


2)800052  square  feet  area. 
400026 


Cubic  feet,  1,200,078 
This  ore  is  composed,  according  to  my  analysis,  of,  in  100 
grains : 

Water,        -        -        20. 
Silica,        -        -  4. 

Per  Ox.  iron,      -        73.=50.6  per  cent.  iron. 

97 
3  loss  vegetable  matter  i 

100. 
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A  cubic  foot  of  the  ore  will  weigh  about  ninety-fbor 
pounds,  andallowing  one  million  cubic  feet,  there  will  be 
ninety-four  million  pounds  of  ore — which  yielding  fiAy  per 
cent.,  will  give  forty-seven  million  pounds  of  iron — or  SS,500 
tons.  Hence  this  bed  will  furnish  an  ample  supply  to  a 
furnace  for  many  years. 

Should  this  supply  be  deemed  inadequate  to  warrant  the 
erection  of  a  blast  furnace,  we  are  enabled  to  point  out 
another  more  extensive  bed  close  at  hand,  upon  the  estate  of 
Mr.  Robert  Rogers,  of  Dover,  two  miles  west  from  Foxcroft 
Falls.  This  deposit  occurs  in  a  swamp,  seventy  rods  in 
length  and  thirty-two  in  width,  nearly  the  whole  surface  being 
composed  of  bog  iron  ore,  covered  here  and  there  with  a  layer 
of  black  oxide  of  manganese.  I  traversed  this  swamp  in 
several  directions,  and  found  the  ore  at  nearly  every  point 
where  we  dug.  It  is  at  least  two  feet  in  thickness,  but  the 
water  running  into  the  holes  while  we  were  cutting  through 
the  pan,  prevented  our  measuring  it  to  a  greater  depth. 
Allowing  for  length  1155  feet. 

524    <<    for  width. 

4620 
2310 
6775 


605220  feet  area. 
2    "     thick. 


1 ,2 1 0,440  cubic  feet  of  ore. 
A  specimen  analyzed,  contains  : 
Water,        -        -        13. 
Silica,         -        -        46. 

Per  Ox.  iron,       -        33.5«-or  •S.S  per  cent.  ifon. 
Manganese,         -  7.5 

100.0 

The  compact  ore  is  much  richer. 

The  bog  manganese,  which  also  occurs  in  very  large  quan- 
tities, is  a  valuable  article  for  bleaching  by  means  of  chlorine, 
which  it  disengages  from  muriatic  acid,  and  will  hereafter 
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be  required  by  cotton  factories  upon  the  Ptscataquk.  It 
may  be  used  to  prepare  the  gas,  which  may  be  eoipioyed 
directly,  or  the  chlorine  may  be  combined  with  lime,  io  as 
to  form  bleaching  powder.  Manganese  in  also  a  useful 
ingredient  in  making  hydraulic  cement,  and  is  wanted  for 
the  manufacture  of  that  cement  from  the  hydraulic  limestone 
of  the  Forks  of  the  Kennebec,  and  of  Starbord  Creek, 
Machias. 

On  the  farm  of  Mr.  Robbins,  in  Fozcroft,  one  mile  north 
of  the  village,  there  is  also  a  small  deposit  of  bog  iron  ore ; 
which  is,  however,  mixed  with  fragments  of  slate  rock, 
cemented  into  a  solid  mass.  The  ore  is  however  dry, 
and  is  only  of  importance  as  a  contribution  towards  the 
pupply  of  a  furnace. 

The  bog  ores  of  Dover  will  make  good  cast  iron,  and 
admirable  water  power  may  be  obtained  upon  the  Fozcroft 
and  Dover  Falls,  for  the  erection  of  furnaces.  The  price  of 
wood  is  from  one  to  one  dollar  and  twenty-five  cents  per 
cord,  and  charcoal  now  sells  for  eight  cents  per  bushel,  but 
could  be  made  on  a  large  scale  for  six  cents. 

Limestone  required  for  a  flux,  abounds  at  and  around  the 
Falls. 

The  following  is  an  analysis  of  the  limestone  found  in 
large  quantities  on  the  south  side  of  the  Piscataquis,  at  Dover. 

Slate, 26.4 

Ox.  iron,   -----  4.0 

Carbonate  lime,         ...        70.6 

1XH).0 
This  rock  is  suitable  for  a  flux  for  iron  ores^  and  is  also 
capable  of  being  converted  into  good  lime,  for  agricultural 
purposes.    It  is,  however,  too  brown  colored  for  plastering 
ceilings. 

The  slate  of  Foxcroft  is  of  great  value,  on  account  of  its 

extent,  the  goodness  of  the  article,  and  the  facilities  for 

opening  quarries.    The  most  important  locality  is  on  the 

"farm  of  Mr.  Benjamin  Leavitt,  where  the  slate  forms  a  hill 

seventy  feet  high  above  the  immediate  plain.    The  rock  is 
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perftctljr  soond,  free  from  any  imfniritiet,  uid  cpKlf  to  tk« 
proper  thickness  required  for  making  roofing  and  writing 
slates.  It  is  sofl  enough  for  the  latter  purpose,  and  is 
wrought  to  small  extent,  for  the  supply  of  common  school 
slates.  The  strata  of  this  ledge  run  N.  80"^  E.,  B.  80^  W., 
and  dip  to  the  south  85^.  Slates,  of  suitable  sizes  for  every 
demand,  are  easily  split  off,  and  wrought  into  the  proper 
forms.  The  extent  of  slate  measured  by  us  was  on  the  brow 
of  the  hill,  in  length  660  feet. 

830    <'    width  of  good  slate. 

19800 
1980 


217800 

70  deep. 


15,246,000  cubic  feet  of  slate  in  the  hill. 

30  slates  to  a  foot,  allowing  waste  10. 


2)455,380,000      "    one  foot  square. 

228,690,000  slates,  two  feet  square,  in  the  hill 
measured.  Or,  we  may  allow,  nearly  a  million  tons  of  slate 
can  be  obtained  from  this  locality. 

The  cost  of  working  and  transportation,  as  I  was  informed 
by  the  best  authorities  in  the  town  : 

Four  men  in  one  day  will  quarry  and  trim  one  ton  of 
roofing  slate,  at  ^1  per  day,        •         .         •        •        4 

Transportation  to  Bangor,  35  miles,  at  $6  per  ton,      6 

Cost  at  Bangor,        -        -        •        •        ^10 
Freight  to  Boston  market,       ....  3 

Cost  of  slate  in  Boston,    -        -        •        ^13 

To  this  we  must  add  the  interest  on  the  cost  of  the  quarry, 
tools  and  stock,  and  the  wearing  and  loss  of  tools  used. 
These  items  cannot  of  course  at  present  be  ascertained,  but 
4hey  will  not  amount  to  much.    The  slate  quarries  of  Maine 
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are  immerous  and  valuable,  offering  ample  inditcementt  to 
enterprise,  and  will  ere  long  be  successfully  wrought  for  the 
supply  of  the  Atlantic  coast. 

There  are  many  other  quarries  described  in  my  former 
Reports,  viz.  at  Williamsburgh,  Brownviile  and  Barnard — 
besides  those  upon  the  Kennebec,  above  Bingham  and 
Concord. 

The  following  valuable  statistics  have  been  furnished  me 
through  the  politeness  of  Capt.  Isaac  Gage,  of  Augusta,  who 
has  recently  visited  the  slate  quarries  of  Wales. 

Augusta,  January  1st,  1839. 
Dr.  Charles  T.  Jackson, 

Dear  Sir : — Having  during  a  recent  visit  to  England,  had 
an  opportunity  of  examining  the  Penrhyn  slate  quarries  near 
Bangor  in  Wales,  I  take  the  liberty  of  giving  to  you  some 
of  the  information  obtained,  and  the  observations  I  have  made 
upon  them,  and  which,  if  they  can  be  of  any  use  to  you, 
in  illustrating  the  advantages  to  be  derived  from  the  valuable 
quarries  in  the  State  of  Maine,  and  thereby  induce  enter- 
prising capitalists  to  turn  their  attention  to  the  working 
of  them,  will  confer  immense  benefits  upon  the  com- 
munity,— reducing  of  the  premiums  of  insurance,  conse- 
quent upon  their  general  use,  and  avoiding  of  those 
destructive  iBres,  which  so  often  in  a  night  destroy  the 
accumulations  of  years  of  industry,  I  shall  be  amply  repaid. 
They  are  situated  on  the  north  coast  of  Wales,  at  the  entrance 
of  the  Straits  of  Menai,  about  seven  miles  from  the  ancient 
town  of  Bangor,  and  at  a  considerable  elevation  from  the 
water.  They  are  of  great  extent,  and  are  opened  into  the 
sides  of  the  mountain  amphitheatrically,  and  mostly  open  to 
the  weatlier.  There  are  about  ten  galleries,  with  breasts  of 
about  twenty  feet  high,  which  in  working  are  always  carried 
back  upon  their  levels,  and  as  nearly  simultaneously  as  pos- 
sible. Upon  each  of  these  galleries  or  levels,  moveable  iron 
railways  are  laid  for  the  transportation  upon  cars  of  the  slate 
rock  and  the  waste,  as  it  is  quarried,  and  the  rails  are  con- 
nected with  an  inclined  railway,  terminating  at  Port  Penrhyn, 
frooi  which  the  shipments  are  made.  There  are  said  to  be 
employed  in  the  quarries  about  2000  men  and  boys,  in 
quarrying  and  preparing  the  slates — besides  those  employed 
in  transporting  them  to  the  port.  There  is  also  upon  the 
estate,  a  mill  for  the  manufacture  of  writing  slates,  mona- 
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meBtoy  too^toDesi  chimney  jambs,  mantle  peices,  tanks,  pave- 
mentS)  &c.  &c.,  making  in  all  probably  not  less  than  2500 
persons  employed  in  giving  value  to  a  material,  which  in  its 
native  bed  is  of  but  little  or  no  value ;  besides  the  employment* 
of  tonnage  in  transporting  it  to  almost  all  parts  of  the  world. 
There  are  generally  from  twenty  to  thirty  vessels,  in  the 
shipping  season,  waiting  for  cargoes.  The  production  of 
the  quarries  is  estimated  at  about  200  tons  per  day,  through 
the  year ;  they  are  the  property  of  a  Mr.  Pennant,  a  gentle- 
man of  the  highest  estimation,  who  devotes  the  large 
income  derived  from  them,  in  improving  their  productive- 
ness, and  in  ornamenting  his  estates.  He  has  converted  the 
half  savage  and  turbulent  Welch  mountaineer  into  the 
peaceable  and  quiet  laborer  and  agriculturist,  and  spread 
comfort  and  happiness  over  his  wide  domain  ;  and  from  the 
ready  market,  afforded  at  the  quarries,  for  its  agricultural 

Products,  the  soil  has  been  converted  into  a  perfect  garden, 
'he  net  annual  income  from  these  quarries  is  said  to  be  on 
an  average  of  £70,000  sterling  :  or  $3S6,000.  The  slates  are 
sold,  delivered  upon  the  wharf,  at  Port  Penrhyn — the  impe- 
rials or  largest  size,  at  50s.  per  ton,  equal  to  $12.00;  and 
the  next  smaller  sizes,  of  an  equal  quality,  and  in  equal 
quantities  of  each,  at  an  average  of  about  $10.00.  The 
other  inferior  sized  roofing  slates,  which  are  more  gen- 
erally used,  are  sold  by  the  thousand  of  twelve  hundred,  and 
weigh  per  thousand  from  66  cwt.  to  13  cwt.,  and  varying 
in  size  from  24  by  12  inches  to  11  by  5J  inches — the  first 
five  and  best  sizes  averaging  $10  per  ton;  and  the  next  four 
sizes,  which  are  not  often  exported,  $5.50.  To  these  prices, 
are  to  be  added  the  shipping  charges,  freight,  insurance,  com- 
mission, d^c.  &c.,  altogether  amounting  to  quite  one  half 
the  above  largest  sum — to  say  nothing  of  the  breakage — 
and  to  all  of  which  must  be  added  the  merchant's  and  dealer's 
profits ;  so  it  may  be  quite  safely  calculated,  that  slates  cannot 
be  ever  imported  into  the  United  States,  (when  the  duty  of 
•  nearly  twenty-five  per  cent,  is  added,)  and  sold  for  less  than 
twenty-five  dollars  per  ton.  These  quarries  are  probably 
better  situated  for  shipping  to  the  United  States,  than  any 
other  in  Europe;  and  upon  viewing  the  subject,  in  all  its 
bearings,  one  cannot  but  come  to  the  conclusion,  that  if  the 
working  of  some  of  the  slate  quarries  in  Maine  were  com- 
menced, upon  a  scale  commensurate  with  their  importance, 
and  the  great  and  increasing  demand  for  the  article,  and 
conducted  with  ordinary  skill  and  economy,  that  from  them 
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the  whole  coast  of  Amerfca,  and  nracft  of  the  htefiof, 
especially  of  New-England,  would  be  supplied  ;  and  it  could 
hardly  fail  of  paying  to  the  proprietors  large  and  |>0nnanent 
dividends,  and  leave  them  with  a  property  constantly 
increasing  in  valae. 

The  people  eniplo]^ed  in  quarrying  and  preparing  the 
slate,  are  generally  paid  by  the  piece,  or  receive  the  price 
of  a  certain  proportion  of  the  current  value  of  the  articles 
prepared— consequently  their  emoluments  depend  upon  their 
industry.  From  their  appearance,  I  should  think  they  were 
better  paid,  fed  and  clothed,  than  the  operatives  in  the 
manufacturing  districts  in  England,  with  the  exception  of 
the  workers  in  iron,  who,  as  you  are  aware,  generally 
receive  higher  wages  than  most  other  laborers. 
I  remain,  respectfully. 

Your  obH  serv't, 

ISAAC  GAGE. 

Dover  Falls  measured  near  the  Kersey  Factory  of  the 
Piscataquis  Manufacturing  Company,  have  a  perpendicular 
fall  of  30  feet  9  inches.  In  the  factory  there  are  manufao^ 
tured  some  of  the  strongest  and  best  kerseys,  and  they  are 
mostly  drab  colored. 

Opposite  the  factory  on  the  borders  of  the  stream,  there  list 
a  large  cavern  25  feet  in  depth,  which  the  action  of  water  and 
ice  has  excavated  in  the  slate  rocks.  The  slate  is  filled  with 
veins  of  calcareous  spar,  and  is  itself  higly  calciferous.  The 
rock  is  stratified,  and  the  strata  run  nearly  E.  and  W.,  and 
dip  86^  S. 

Foxcroft  Falls  have  a  perpendicular  pitch  from  the  dam,  oi 
14  feet.  Upon  these  falls  there  is  an  extensive  mill  for  puri- 
fying, grinding  and  bolting  wheat  for  flour,  the  mill  having 
besides  an  excellent  winnowing  apparatus,  and  three  sets  of 
stones  for  grinding.  They  belong  to  Mr.  J.  Bradbury,  who 
informed  me,  that  in  the  months  of  January,  February  and 
March  last,  that  he  ground  in  this  mill  no  less  than  6000 
bushels  of  wheat,  besides  large  quantities  of  other  grain,  and 
in  9  months  he  received  the  value  of  $1000  in  tolls.  I  men^ 
tion  the  above  facts,  to  show  the  amount  of  grain  produced 
and  consumed,  in  this  immediate  vicinity. 

The  rocks  at  the  falls  are  calciferous  slate,  filled  with  veins 
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of  olcareoua  tpttr,  and  (be  obsiractien  oaoted  by  their  out- 
cropping edges  produces  the  iails  on  the  river.  Beside  the 
above  mentioned  water  privileges,  there  is  another  good  site, 
upon  which  a  furnace  ought  to  be  erected  for  smelting  the 
iron  ore.  It  is  upon  the  Eastern  side  qf  the  stream  in  Dover, 
and  there  a  water  power  of  14  or  15  feet  fall,  may  be  readily 
obtained  for  the  purpose. 

Another  locality  of  roofing  slate  has  been  discovered  upon 
the  estate  of  Mr.  Amos  Morse,  j6  miles  N.  E.  by  £.,  from  the 
village  of  Sebec.  The  strata  of  slate  run  N.  80^  E.,  S.  60^ 
W.,  and  dip  to  the  north. 

Since  quarries  have  not  been  opened,  it  was  dificult  for 
me  to  judge  so  wejl  of  the  workable  quality  of  the  slate,  but 
it  appears  to  be  of  good  quality,  and  the  slabs  which  we 
removed  split  viery  well. 

Another  locality  of  slate  is  found  near  the  Sebec  Pond,  one 
hundred  rods  from  the  town  line  ;  but  since  no  excavations 
have  fairly  exposed  it,  Mr.  Morse  thought  it  would  be  impos- 
sible for  me  to  gain  any  satisfactory  information  by  visiting 
it,  as  the  outcropping  edges  do  not  shew  its  quality.  The 
latter  locality  has  been  sold  to  Mr.  E.  Smith,  of  Bangor. 

From  the  high  land  of  Foxcroft,  we  have  a  view  of  a 
remarkable  mountain  in  Elliotsville,  called  the  Borestone 
Mountain..  It  bears  so  striking  a  resemblance  to  the  form 
of  Mt.  Vesuvius,  in  TJaples,  that  I  made  the  following  sketch 
of  its  outlines. 
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Borestone  Mountain,  ElliotsviUe,  bearing  N.  N.  W.  from  Leavett'a 
Slate  quarry  in  Foxcroft. 

I  was  enabled  to  obtain  some  agricultural  statistics,  in 
Dover,  from  several  farmers,  and  present  the  following  facts : 

On  the  land  of  Nathaniel  M.  Stephens,  one  acre  of  land, 
planted  with  two  bushels  of  bald  wheat,  gave  him  a  product 
of  thirty  bushels.  He  thinks  that  the  bald  wheat  does  best 
on  ploughed  land,  and  the  bearded  wheat  on  burnt  land. 

Mr.  William  S.  Mayhew  planted  one  and  three  quarters 
acres  of  land  with  two  and  a  half  bushels  of  bearded  wheat, 
and  raised  forty  bushels. 

The  above  data  shew  that  the  soil  of  Dover  is  luxuriant, 
and  capable  of  producing  heavy  crops  of  grain  ;  and  it  is 
evident  that  the  occurrence  of  carbonate  of  lime,  as  one  of 
its  components,  is  the  cause  of  its  remarkable  fertility. 

GuiLroRD.  On  the  estate  of  Mr.  Joseph  Kelsey,  two 
acres  of  land  were  planted  with  six  bushels  of  oats,  and  sixty 
bushels  to  the  acre  were  raised.  No  manure  was  used,  but 
the  soil  was  broken  up  the  year  previous  and  planted  with 
potatoes. 

The  same  farmer  also  planted  five  acres  of  land  with  nine 
bushels  of  wheat,  and  raised  one  hundred  bushels — or  twenty 
bushels  to  the  acre.  The  Hessian  fly  and  weavel  damaged 
the  crop,  or  it  would  have  been  much  larger. 
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His  field  on  the  opposite  side  of  the  road,  was  last  year 
treated  with  plaster  of  Paris,  as  a  top  dressing }  and  on  half 
an  acre  of  the  land,  he  planted  one  bushel  of  wheat,  the 
produce  of  which  was  thirty  bushels.  From  this  iact  it  will 
appear  that  gypsum  exerts  a  beneficial  influence  on  soils 
containing  a  very  little  lime  distributed  in  clay  loamu 

The  rocks  of  Guilford  are  argillaceous  slate,  with  beds  of 
limestone  of  a  blue  color.  The  strate  run  N.  88^  £^  S.  88^ 
W.,  and  dip  south  80^ — the  limestone  occurring  in  alterna* 
ting  strata  with  the  slate  rocks,  in  layers  which  separate 
when  the  rock  is  struck  with  fibe  hammer.  It  may  be  burned 
for  agricultural  and  ordinary  use.  It  occurs  on  the  river's 
banks  in  inexhaustible  quantities,  near  a  little  island  in  the 
stream,  while  there  are  now  a  sufficiency  of  louse  blocks  in 
the  bed  of  the  stream  to  make  several  kilns  of  lime.  There 
are  also  thin  strata  of  limestone  one  hundred  rods  north  of 
the  meeting  house.  The  limestone  on  the  river,  analysed, 
is  found  to  be  composed^  in  100  grains,  of 

Insoluble  slale,        -*        *        -        -        13.8 
Per  Oxide  of  iron,   -        -        -        -  1.4 

Carbonate  of  lime,  ...        84.8 

100.0 
From  the  above  analysis,  it  is  evidently  a  strong  and  good 
limestone,  and  may  be  profitably  burned,  since  wood  costs 
but  seventy-five  cents  a  cord,  and  the  expense  of  transporting 
lime  from  the  sea  coast  is  so  high  as  to  forbid  its  use  in 
agriculture. 

The  following  estimate  will  shew  the  cost  of  burning  100 
casks  of  lime  : 
Labor  and  blasting  the  rock,  10  cents  per  cask,  |[  10.00 
Wood,  ten  cords  at  75  cents,        ...  7.50 

Attendance  on  kiln,  two  men  four  days,        •  8.00 

Per  100  casks  in  bulk,    ...     ^25.50 
One  hundred  casks  at  20  cents,    ...       20.00 

Cost  of  100  casks  of  lime,    -*       -       $45.5Q 
Or  4&  cents  per  cad^  paoked\^ 

Digitized  by  VjOOQIC 


82  GEOLOGICAL  RBPOllT. 

The  refuse  slabs  from  the  saw-mill  on  the  stream,  may 
also  be  advantageously  used  in  burning  the  lime,  and  they 
cost  but  fifty  cents  per  cord. 

Guilford  Falls  are  also  the  sites  of  several  manufacturing 
establishments^  there  being  carding,  clothing,  shingle,  claf>* 
board  and  saw  mills,  besides  a  tannery.  The  fell  of  water 
is  about  six  feet  perpendicular  pitch.  Boulders  of  grauwacke 
with  terebratulffi  three  feet  in  diameter,  of  diluvial  deposi- 
tion, occur  in  the  river. 

Elliotsville,  twenty  miles  north  of  Guilford,  furnishes  a 
solid  and  good  slate  for  the  manufacture  of  tombstones ;  and 
Mr.  Thompson,  of  Guilford,  has  an  establishment  where  they 
are  wrought  extensively.  At  his  shop,  I  saw  slabs  of  this 
stone  from  four  to  five  feet  wide,  and  eight  feet  long,  but 
engagements  on  another  section  prevented  my  visiting  the 
quarry. 

Travelling  from  Guilford  to  Parkman,  we  noted  a  great 
number  of  diluvial  scratches  upon  the  surface  of  the  slate 
rocks.  The  grooves  run  N.  5**  W.,  S.  6»  K,  while  the 
strata  run  nearly  east  and  west.  The  same  direction  in  the 
grooves  was  also  observed  to  be  constant  on  the  road  to 
Dexter,  excepting  on  the  high  lands,  where  they  run  N.  15^ 
W.,  S.  15^  E. 

Dexter  is  a  pretty  village,  situated  on  the  eastern  head 
branch  of  the  Sebasticook  stream,  and  is  distinguished  for 
its  manufacturing  and  agricultural  enterprise.  On  the  river 
there  are  a  number  of  manufacturing  establishments.  The 
Kersey  factory,  when  in  full  operation,  employs  sixty-seven 
persons,  thirty-five  of  whom  are  females.  It  has  1050 
spindles  in  spinning  jacks,  and  twenty-four  power  looms. 
At  the  time  when  I  visited  it,  but  eight  looms  were  in  oper- 
ation, and  but  seventeen  persons  employed.  This  establish- 
ment belongs  to  Messrs.  Cutler,  Farrar  &  Co.  An  extensive 
tannery  and  several  mills,  are  also  situated  upon  the  stream. 

Near  the  factory  there  is  a  deposit  of  ochreous  yellow 
oxide  of  iron,  that  is  continually  deposited  by  a  strongly 
charged  chalybeate  spring,  which  comes  out  in  the  meadow. 
It  is  too  small  in  quantity  to  be  used  for  other  purposes  than 
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fiur  pamt,  whila  tba  miiieni  f  pring  is  a  good  tonic  medidiie, 
UMful  Id  some  disorders  of  the  digestive  functions. 

While  at  Dexter,  Mr.  Simeon  Safford  shewed  me  some 
q>ecimens  of  lead  ore,  which  had  been  found  upon  the  estate 
of  Mr.  Charles  Jennings,  near  the  south  line  of  the  town; 
and  accompanied  by  him  and  several  gentlemen  of  Dexter, 
I  visited  and  examined  the  locality.  The  ore  was  discovered 
accidentally,  in  digging  a  well  in  slate  rock  charged  with 
veins  of  quartz.  On  examination,  it  was  found  that  the  ore 
occurred  in  one  of  the  veins  of  quartz,  associated  with  iron 
pyrites,  ochreous  oxide  of  iron,  black  blende  or  sulpburet  of 
zinc,  and  sulphuret  of  copper  and  iron.  The  vein  at  the  top 
of  the  well  is  but  eight  or  nine  inches  wide,  and  it  widens  in 
descending  twelve  feet  to  the  width  of  two  feet..  The  ore 
contained  in  the  vein  is  from  one  to  three  inches  wide,  and 
is  quite  irregular.  It  runs  N.  70^  W.,  S.  70*^  E.,  and  dips 
40  or  50^  to  the  southwest,  following  all  the  irregularities  of 
the  quartz  vein.  Associated  with  the  ore,  there  occurs  an 
abundance  of  green  talc,  which  is  very  soft  and  flaky  when 
first  obtained,  but  hardens  on  exposure  to  the  air.  On 
examining  the  slate  strata  which  form  the  wall  rock  in  the 
well,  they  were  found  to  be  much  contorted,  shewing  great 
disturbance  at  the  epoch  of  their  elevation.  The  general 
dip  is  to  the  south,  but  could  not  be  measured  owing  to  the 
contortions.  ^ 

From  the  evidence  which  I  was  able  to  obtain,  it  would 
appear  that  a  similar  vein  of  lead  ore  runs  through  Corinna, 
and  comes  out  near  the  house  of  Mr.  John  Bigelow,  two 
and  a  half  miles  south,  or  at  Mr.  James  Couland's,  six  niles 
and  a  half  southeast  from  Mr.  Bigelow's. 

Having  obtained  all  the  information  which  I  could  on  the 
spot,  I  cut  out  a  number  of  specimens  from  the  vein,  and  sub- 
jected them  to  chemical  examination  by  cupellation,  for  the 
purpose  of  ascertaining  whether  any  silver  was  contained  in 
the  galena.  Five  grains  of  it  cupelled  before  the  blow  pipe, 
gave  a  very  distinct  globule  of  silver,  which  by  estimation, 
was  equal  to  ^  the  weight  of  the  ore.  This  is,  then,  a  very 
rich  argentiiflvoiM  galena,  and  if  larger  veins  should  be  dis- 
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covered,  might  be  profitably  wrought  for  silTer,  the  lead 
being  at  the  same  time  converted  into  litharge.  It  is  not 
wordi  the  labor  to  work  the  present  small  veins^  but  I  would 
request  those  who  reside  in  the  vicinity  to  examine  every 
vein  that  may  in  future  be  discovered ;  for  there  may 
perhaps  be  one  of  sufficient  width  to  work  profitably,  since 
every  500  pounds  of  the  ore  will  give  a  pound  of  pure 
silver,  i  ii^ould  not,  however,  advise  sinking  shafts  into  the 
roc1[,  for  such  researches  would  prove  expensive — it  being 
only  necessary  to  be  attentive  to  those  excavations,  which 
may  be  made  for  other  purposes — such  as  cellars  and  wells, 
sunk  down  to  -the  rock,  excavations  on  roads,  d^c.  If  the  ore 
is  foun4,  it  will  be  discovered  in  the  quartz  veins,  associated 
with  yellow  ochre  and  blende. 

Another  discovery  which  we  were  able  to  make,  will  prove 
of  great  value  to  all  the  citizens  of  Dexter.  It  is  the 
existence  of  immense  beds  of  good  limestone  in  that  town. 
On  the  estate  of  Mr.  Crowell,  there  is  a  very  extensive  bed 
of  good  limestone,  which  is  of  a  blue  color  and  occurs  in 
regular  strata  running  N.  85«>  E.,  S.  85<»  W.,  and  dip  S.  80*^. 
This  locality  is  favorably  situated  for  working,  and  the  stone, 
on  chemic^  analysis  of  100  grains,  gives  the  following 
results : 

Insoluble  rfaty  particles,    -        -        -        6.6 
Oxide  of  iron,  -        -        -        -        1.4 

Carbonate  of  lime,    ....      90.0 

100.0 
It  bears  a  foil  red  heat,  and  makes  a  very  good  and  strong 
lime,  which  slakes  well,  and  will  answer  for  all  ordinary 
purposes. 

We  found  also  another  important  locality,  upon  the  estate 
of  Mr.  Fish,  where  the  limestone  is  of  a  blue  folor,  with 
veins  of  calcareous  spar,  and  is  imbedded  or  inter-stratified 
with  calciferous  slate.  By  chemical  analysis,  I  find  it  to 
be  composed,  in  100  grains  of  the  blue  rock,  as  follows: 
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Insoluble  slaty  particles,         -  -         9.6 

Oxide  of  iron,        -        -        -  -  1.2 

Carbonate  of  lime,  ...       89.S 

100.0 
This  is  also  a  good  limestone,  and  will  bum  like  that  just 
described. 

Anotber  bed  of  limestone  occurs  on  the  farm  o(  Mr.  L* 
Pullen.  It  is  a  blue  compact  limestone,  inter-stratified  with 
the  strata  of  slate.  By  chemical  analysis,  I  find  it  to  be 
coaiposed  of 

Slate, 20.0 

Oxide  iron,      -        -        -        -  1.8 

Carbonate  lime,        ...        78.2 

100.0 
This  is  not  quite  so  rich  as  the  former  varieties,  but  still 
burns  well  and  makes  a  light  brown  lime,  that  slakes  neorly 
white. 

On  the  farm  of  Mr.  John  Puffer,  there  also  occurs  a  similar 
limestone,  composed  of 

Slate, 14.4 

Ox.  iron,    -         -  -         -         -  1.6 

Carb.  lime,  ....        84.0 

100.0 
Estimate  of  the  cost  of  burning  300  casks  of  lime,  at 
Dexter : 

Labor  in   blasting    and    breaking   the  rock,   10  cents 

per  cask, $30.00 

Thirty  cords  of  wood,  at  80  cents,     -        -  24.00 

Attendance  on  kiln — packing  and  discharging 

the  kiln  included — three  men  five  days,  al  1 .00,    1 5.00 

Cost  of  300  casks  of  lime,  in  bulk,         |t69.00 
Three  hundred  lime  casks,  at  20  cents,        -  ^ 


r  Cost  of  300  casks  of  packed  lim^ 

I*  one  hundred  cades, 
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which  i»  43  ceols  per  cask— or  in  bulk,  23  eeoU  per  cadi 
for  lime. 

If  but  one  hundred  oasks  are  burned  at  a  timey  the  cost  df 
lime  in  bulk,  will  be  26  cts.,  or  46  cts.  in  the  cask.  Thomaston 
lime,  at  Dexter,  costs  two  dollars  per  cask,  and  a  consider- 
able proportion  of  the  lime  is  sifted  out  through  the  8ta?eSy 
by  transportation  over  land  from  Bangor.  It  is  evident,  then, 
that  it  is  Air  cheaper  for  the  people  to -burn  the  lime  which 
they  require  from  their  own  rocks,  than  to  depend  upon  a 
supply  from  distant  places;  and  it  would  be  altogether  im- 
practicable there,  to  afford  the  use  of  Tbomaston  lime  for 
agricultural  purposes,  since  so  large  a  quantity  is  needed. 

I  obtained  some  agricultural  information  in  Dexter,  which 
is  here  recorded. 

On  the  farm  of  Mr.  Benjamin  Green,  three  acres  of  land, 
ploughed  and  dressed  with  barn  yard  manure,  was  planted 
with  four  and  a  half  bushels  of  wheat,  or  one  and  a  half  bushels 
to  the  acre — the  seed  having  first  been  steeped  in  a  solution  of 
blue  vitriol,  containing  one  ounce  to  the  quart  of  water,  and 
then  dried  by  rolling  the  seed  in  slaked  lime.  Crop  raised, 
forty  bushels  to  the  acre,  last  year.  Supposes  that  he  shall 
obtain  but  twenty-five  bushels  to  the  acre,  this  season.  He 
thinks  that  lime  decidedly  prevents  smut  in  wheat,  but  is 
doubtful  as  to  the  effect  of  blue  vitriol.  He  tried  a  field 
with  wheat  rolled  in  lime,  and  wheat  not  so  treated ;  and 
the  former  was  destitute  of  smut,  while  the  latter  was 
troubled  with  it.  (For  analysis  of  soils,  see  the  Agricultural 
section.) 

Dr.  Burleigh  informs  me  that  there  is  an  extensive  granite 
quarry  near  the  S.  W.  corner  of  Ripley  and  N.  W.  corner  of 
St.  Albans.  It  forms  a  mountain  mass,  and  is  easily  quar- 
ried for  the  supply  of  the  neighboring  towns,  but  it  is  too 
remote  from  navigable  waters  for  distant  transportation. 

CoRiNNA.  Passing  through  this  town,  I  remarked  that  an 
abundance  of  erratic  blocks  of  granite,  rounded  masses  of 
grauwacke,  with  fossil  shell  impressions,  occured  in  the  soil, 
while  the  ledges  are  uniformly  composed  of  argiUacMut 
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irivte.  The  ioU  appesrs  to  be  good^  sugar  mapte,  ydlow 
birch  and  ash  trees  being  abundant  and  thrifty. 

SKowHEQAif.  Returning  to  this  place,  I  collected  some 
additional  specimens  of  limestone,  and  learned  some  inter* 
esting  facts  respecting  the  tertiary  clay,  which  there  contains 
remains  of  marine  shells.  They  have  been  found  at  Mr. 
Philbrook's  pottery,  30  feet  above  the  river's  level. 

They  also  occur  in  Vassalboro',  and  were  discovered  in 
digging  a  well  near  the  house  of  Capt.  Wm.  Reed,  in  that 
town,  being  50  feet  above  the  Kennebec  River,  and  39  feet 
below  the  surface  of  the  earth.  These  are  probably  the 
highest  limits  of  the  ancient  tertiary  sea,  which  does  not 
appear  to  have  covered  the  State  of  Maine,  more  than  to  the 
depth  of  150  feet  beyond  the  present  tide  waters  rise. 

Returning  to  Augusta  I  met  the  assistants  who  had  been 
sent  to  explore  the  Androscoggin  section,  which  I  afterwards 
reviewed  with  them,  and  continued  a  measured  section  to  the 
Megalloway  River. 

Returning  to  Portland  after  repairing  my  barometer,  I 
again  compared  the  instrument,  with  the  stationary  one  kept 
by  Mr.  Solomon  Adams,  of  Portland,  and  then  set  out  on  the 
sectional  tour,  through  that  great  tract  of  country  watered 
by  the  Androscoggin  River. 

Sept.  Hth.  The  surveys  which  I  proposed  to  make  on 
this  section,  were  to  measure  the  rise  and  fall  of  the  land,  the 
distances  from  the  several  points,  and  the  situation  of  the 
great  rock  formations,  as  we  crossed  them  at  the  northwest<- 
ernmost  corner  of  the  State.  At  the  same  time  we  collected 
all  the  minerals,  fossils,  specimens  of  rocks  and  soils,  required 
for  a  full  illustration  of  the  subject. 

From  Portland  we  went  to  Westbrook,  where  there  is  a 
very  interesting  deposit  of  fossil  shells,  several  of  which 
belong  to  extinct  species.  They  characterize  the  lower 
tertiary  clay  of  Maine,  and  in  a  scientific  point  of  view, 
throw  great  light  upon  the  ancient  history  of  the  earth.  The 
draftsman  was  directed  to  make  a  sketch  of  the  locality, 
while  we  collected  the  specimens  required,  and  measured  the 
height  of  the  spot.    The  locality  in  question  is  the  slide  of 
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the  Presumpscot,  a  little  north  of  Pride's  bridge,  in  Wet%» 
brook.  This  bank  of  clay  and  soil  slid  down  into  the  river, 
and  so  obstructed  its  course  as  to  turn  it  back  upon  itself, 
while  the  water  was  stopped  off  from  below.  At  length,  the 
waters  burst  the  barrier,  and  after  sweeping  off  several  acres 
of  an  adjoining  field,  made  for  itself  anew  channel.  Owing 
to  the  manner  in  which  the  slide  took  place,  the  clay  is 
thrown  up  in  curious  winrows,  and  the  small  trees,  which 
formerly  stood  perpendicularly  upon  it,  were  inclined  towards 
the  river  at  a  considerable  angle. 

In  the  clay  we  found  a  great  abundance  of  ancient  marine 
shells,  the  most  abundant  species  being  one  described  by 
Professor  Hitchcock,  under  the  name  of  the  nucula  port- 
landca,  and  another  species  of  that  genus,  described  by  Dr. 
Gould.  Besides  the  above,  there  occur  an  infinity  of  cor* 
bulas,  mactras,  sanguinularios,  and  clams  or  mya  mercin- 
arina  and  mya  dehiscens.  Also  the  bucklers  and  claws  of 
crabs. 

WiN0HAM.  In  this  town,  near  the  bridge,  1  found  an 
abundance  of  mica  slate  rocks,  filled  with  large  crystals  of 
staurotide,  also  large  detached  blocks  of  granite,  containing 
a  rare  mineral  called  spodumene,  it  being  one  of  the  minerals 
containing  the  new  and  fixed  alcali,  lithia.  Crystals  of  garnet 
also  abound. 

A  mass  of  cyanite  is  said  to  have  been  found  in  this  town, 
but  we  could  not  learn  where  it  occurred,  and  there  was 
none  in  any  of  the  rocks  in  place.  The  rocks  from  Portland 
to  this  place,  are  first  talcose  slate,  then  mica  slate  and 
granite  gneiss — and  they  all  dip  to  the  southeast. 

Raymond,  on  the  borders  of  Sebago  Lake,  was  our  first 
stopping  place  for  the  first  day's  route.  Here  we  proposed 
examining  an  iron  mine  of  some  note,  and  to  explore  the 
vicinity  for  other  useful  minerals.  In  the  evening,  I  took 
astronomical  measurements  for  the  latitude  and  variation  of 
compass.  By  two  observations  of  N.  and  S.  stars,  the  latitude 
of  Raymond  is  N.  43*^  67"  26*. 

Specimens  of  magnetic  iron  ore,  from  Davis'  Hill,  in  Ray- 
mond, having  been  sent  to  me  for  analysis,  I  was  desirous  of 
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examining  the  locality  where  it  was  found,  for  the  purpose 
of  ascertaining  whether  a  sufficient  quantity  of  the  ore  could 
be  obtained  to  render  it  of  economical  value.  At  my  request, 
several  gentlemen  of  Raymond  accompanied  me  to  the  spot, 
which  is  a  mountain  situated  in  the  northeast  part  of  Ray- 
mond, six  miles  from  Sebago  Lake  and  three  quarters  of  a 
mile  northwest  from  the  head  of  Great  Rattle  Snake  Pond. 
The  land  belongs  to  Messrs.  John  and  Valentine  Davis,  who 
had  made  some  exertions  to  ascertain  the  value  of  the  ore, 
and  cheerfully  aided  me  in  my  examination  of  the  locality. 
The  hill  is  an  abruptly  precipitous  mass  of  rocks,  covered 
with  a  scanty  soil,  bearing  a  few  small  forest  trees,  and 
attains  an  elevation  of  371  feet  above  the  level  of  Rattle 
Snake  Pond.  The  rock  which  contains  the  iron  ore,  is  a 
huge  bed  of  green  epidote  rock,  containing  also  many  scat- 
tered crystals  of  black  hornblende,  and  the  iron  ore  occurs 
in  sheets  or  veins,  closely  implanted,  measuring  from  one  to 
four  inches  in  thickness.  They  are  closely  attached  to  the 
rock,  and  were  evidently  formed  at  the  same  time  with  it, 
since  they  are  so  intimately  blended.  Owing  to  this  close 
attachment,  it  is  difficult  to  extract  the  ore  without  quarrying 
out  large  portions  of  the  matrix,  which  in  working  should  be 
broken  off,  so  as  not  to  encumber  the  furnace  with  useless 
matter. 

There  is  evidently  a  sufficient  quantity  of  the  iron  ore  in 
this  mountain  to  supply  a  blast  furnace,  but  it  will  cost 
much  labor  to  extract  it  from  the  rock.  I  would  not,  how- 
ever, abandon  the  locality,  without  making  a  trial  of  the 
quantity  of  picked  ore,  which  a  laborer  can  blast  out  and 
clean  for  the  furnace  in  a  day;  for  if  it  should  prove  that 
one  man  can  earn  fair  wages  at  the  work,  as  many  hands  can 
be  employed  as  might  be  required — for  there  is  ample  room 
on  the  face  of  the  cliff  for  all  the  laborers  that  might  be 
necessary,  since  the  bed  is  nine  rods  wide,  and  exposes  the 
iron  ore  along  its  whole  breadth.  By  chemical  examination, 
it  appears  that  the  ore  will  yield,  when  free  from  the  rocky 
matrix,  seventy  per  cent,  of  iron,  and  I  should  think  that, 
picked  as  clean  as  might  be  required,  it  would  give  about 
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fifty  per  cent,  of  cast  iron,  if  wrought  in  the  blast  furnace. 
Should  a  less  expensive  investment  be  required,  a  bloom  forge 
might  be  erected,  and  I  have  no  doubt  but  an  ample  supply 
of  the  ore  could  be  obtained  to  keep  it  in  operation.  Com- 
pact magnetic  iron  ores  like  this,  work  more  easily  in  the 
forge  than  they  do  in  a  blast  furnace,  for  they  are  so  heavy 
as  to  overload  the  latter.  In  case  a  forge  should  be  erected, 
it  will  be  necessary  to  break  the  ore  small  before  throwing 
it  upon  the  fire,  and  if  it  is  first  roasted  it  will  crush  more 
readily.  It  may  also  be  completely  picked  from  its  gangue, 
by  means  of  a  rotary  wheel,  made  up  of  horse-shoe  magnets, 
as  is  done  at  some  of  the  furnaces  in  New  Hampshire.  Water 
power  may  be  readily  obtained  near  the  hill,  by  means  of  a 
dam  thrown  across  the  stream  from  Dumpling  Pond ;  a  head 
often  or  fifteen  feet  of  water  being,  as  I  am  informed,  easily 
produced  by  this  means. 

Wood  on  the  spot  is  worth  seventy-five  cents  per  cord, 
delivered,  or  twenty-five  cents  per  cord  for  standing  trees, 
and  fifty  cents  for  cutting  and  hauling  to  foundry.  Lime- 
stone abounds  in  the  town  of  Poland,  six  miles  from  this 
mine,  and  may  be  obtained  for  a  fiux  in  smelting  the  ore. 

Transportation  to  Portland  costs  four  dollars  per  ton,  for 
ordinary  merchandize;  but  the  iron,  being  less  bulky,  could 
be  carried  for  a  less  price.  It  may  be  carried  upon  the 
canal,  by  hauling  it  six  miles  to  Sebago  Lake ;  or  in  winter, 
it  may  be  transported  upon  sleds. 

From  the  above  elements,  any  iron  master  can  readily  cal- 
culate whether  it  would  be  profitable  or  not  for  him  to  work 
the  Raymond  iron  ore. 

Returning  to  Longley's  tavern,  in  the  village  of  Raymond, 
I  took  several  observations  to  determine  the  latitude  of  the 
place,  and  the  variation  of  the  compass  needle,  north  and 
south  stars  being  alternately  observed.  Lat.  43®  57"*  26»  N. 
Variation  of  magnetic  needle,  9®  45™  west  from  the  true 
meridian. 

14th  Sept.  There  was  a  most  magnificent  exhibition  of 
the  Aurora  Borealis,  which  shot  up  in  splendid  coruscations 
from  the  northern  horizon  to  the  zenith,  causing  a  sensible 
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deviation  in  the  magnetic  needle.  Barometer,  7  P.  M., 
30.113,  T.  64^F. 

1 6th  Sept.,  7  A.  M.,  30. 120,  T.  6 1*^  F.  I  also  made  several 
excursions  in  the  vicinity,  and  found  a  dyke  of  red  compact 
felspar  porphyry,  ten  feet  wide,  intersecting  granite  and  run- 
ning N.  60^  E.,  S.  60^  W.  It  contains  brilliant  crystals  of 
iron  pyrites,  scattered  through  its  mass.  Two  dykes  of 
greenstone  trap,  one  four  and  the  other  six  feet  wide,  cut 
across  it,  and  run  N.  75^  E.,  S.  75°  W.  They  occur  near 
the  mill  on  the  side  of  the  brook.  It  is  evident  from  this 
instance,  that  both  the  porphyry  and  trap  were  injected  from 
below  and  through  the  granite  rocks,  and  that  the  porphyry 
was  thrown  up  first  and  was  subsequently  cut  through  by  the 
intrusion  of  the  trap — results  which  conform  to  the  theory  of 
their  origin,  which  I  have  long  since  proved. 

Sebago  Lake  is  a  thoroughfare  and  feeder  of  the  Cumber- 
land  and  Oxford  Canal,  and  there  are  between  the  lake  and 
the  sea  twenty-six  locks  of  nearly  ten  feet  each,  making  the 
fall  equal  to  255  feet,  according  to  the  statement  of  Mr. 
Longley. 

17th  Sept.  Leaving  Raymond,  we  visited  Otisfield  and 
Oxford,  on  our  way  to  Paris,  where  I  calculated  to  make 
some  observations  of  the  annular  eclipse  of  the  sun,  that  was 
to  take  place  the  next  day.  Owing  to  this  circumstance,  I 
was  unable  to  stop  long  enough  in  Otisfield  to  make  any 
extensive  researches.  I  remarked,  on  the  road  from  Ray- 
mond to  this  place,  that  the  rocks  were  uniformly  granitic, 
and  the  soil  originated  from  the  decomposition  of  a  similar 
rock.  Numerous  picturesque  views  of  lakes  and  mountains 
present  themselves  on  the  right,  which  repay  the  traveller 
for  journeying  over  the  irregular  and  rocky  road,  which  is 
very  hilly  as  we  approach  Oxford. 

Directly  in  front  of  the  meeting-house,  in  Oxford,  there  is 
a  curious  loose  granite  rock,  cut  through  by  numerous  dykes 
of  greenstone  trap,  presenting  a  very  striking  contrast  of 
colors. 

Oxford  is  an  irregularly  built  village,  seated  in  a  valley, 
amid  an  amphitheatre  of  hills. 
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18th  Sept.,  7  A.  M.,  barometer  29.710,  T.  M^  P.,  at 
Harris'  tavern.  Set  out  for  Paris  Hill,  passing  over  the  little 
Androscoggin  in  the  South  village,  where  there  is  a  satinet 
factory  and  flour  mill,  the  machinery  of  which  is  moved  by 
the  waters  of  the  stream,  and  arrived  on  Paris  Hill  in  season 
to  take  a  meridional  altitude  of  the  sun,  preparatory  to  our 
observations  of  the  solar  eclipse.  18th  Sept.,  noon — barom- 
ter  29.210,  T.  72^  F.  Latitude,  by  meridional  altitude  of 
sun,  44**  7"  69*.  Having  carefully  adjusted  the  Kater'a 
circle,  I  watched  for  the  moment  of  the  first  contact  of  the 
solar  and  lunar  discs,  the  watch  being  regulated  to  Portlaud 
mean  time. 

The  moment  of  first  contact  was  S  h.  28"  SO",  by  watch. 
At  3  h.  32™  60»,  sun's  lower  limb,  apparent  altitude  25®  40". 
3h.  64"  50«,  sun's  upper  limb,  apparent  altitude  22^  45"  30*. 
4  h.  14"  14',  sun's  upper  limb,  apparent  altitude  20^. 

Mean  of  times,  3  h.  31"  32'.5.  Mean  of  the  altitudes  sun's 
lower  limb,  25*^53"  15". 

Time  calculated  from  the  above  observations  was,  P.  M. 
3  h.  37"  28%  for  apparent  time — and  for  mean  time,  3  h.  31"! 
Sl«.58. 

Watch,       .         3h.  31"  32-.50 

Mean  time,         3      31     31  58 


0  h.  00"  0QF.92  difference — ^watch  fast. 

Time  by  watch  regulated  to  Portland  mean  time — 

P.  M.  3h.  28<n  30",  first  contact  lunar  and  solar  discs. 
«     3     30    15  appar.  alt  sun's  lower  limb,  26^   e*"  30'.  ?  "Bar.  29.140, 
«332    50         «        "        «        «       25   40    00   STher.21®ct. 

3h.  31  >n  32>.5  mean  of  times.  25^'  53>"  15«  maan  of  alti- 

tudes of  sun's  lower  limb. 

Apparent  altitude  sun's  upper  limb — 

P.M.  db.54»50*,    .    22«45"30«.    Bar.  29.130,  T.  69^  P.,  1 19».5 ct 
«     4h.l4'nl4-,    .    20   00    00.      «     29.120,  T.  68®  F,  H9®  cL 

4  h.  04(n  33",         21'^  27>n  45"  mean  of  alts,  sun's  lower  limb. 
•  Time  calenlaiad  ftom  appamnt  alUtad*  loa**  lower  llmli. 
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Apptrent  time,     8  L  37»  96«. 
Eqaationoftime,  5   46.42 

3h.  31»  31'^  mean  time  at  Parifl. 
Watch,      3     31    32iK> 


Oh.  00«  00*i)3  watch  too  fast 
Time  of  fixst  contact  of  aun  and  moon's  dkws  at  Portland,  aa  observed 
by  MeB8n.Senter  and  Adams,       ....       3h.28<"  28'.90 
Observed  by  me  at  Paris,  -        -        -        -        3     28    29.03 

Later,  -  -  -  0  h.  00'"  00*.13 
Leaving  Paris,  we  travelled  through  Woodstock  to  Rum« 
ford)  passing  over  a  very  hilly  road,  from  which  many  mag<- 
nificent  views  of  mountains,  lakes  and  streams,  may  be  seen. 
As  we  descend  from  Paris  Hill,  we  come  to  a  small  stream, 
on  which  there  is  a  saw-mill.  At  the  level  with  its  waters, 
the  barometer  stood,  Sept.  20th,  llj  A.  M.  29.87,  T.  66«>. 
Ascending  from  this  point  to  the  summit  of  a  high  hill,  over 
which  the  road  crosses,  barometer  stood  29.351,  T.  C9*'  F. 
Rise  of  the  hill  from  the  stream,  560  feet.  From  this 
eminence  a  number  of  beautiful  sketches  were  made  by  Mr. 
Devereux.  Paris  Hill  is  seen  to  the  southeast,  nearly  on  a 
level  with  this  place.  Above  it,  to  the  eastward,  is  Streaked 
Mountain,  and  farther  to  the  left,  the  mountains  of  Hebron. 
Speckled  Mountain,  in  Peru,  presents  its  lofty  and  abrupt 
escarpment  to  the  N.  N.  E.  Indeed,  the  whole  landscape  to 
the  eastward,  is  truly  magnificent,  composed  of  heaving 
masses  of  lofty  mountains  of  granite,  with  thickly  wooded 
valleys,  and  here  and  there  scattering  houses  relieve  the 
wildness  of  the  scene.  The  maple  and  birch  trees  had 
pat  on  their  gay  red  and  yellow  foliage,  giving  a  most 
picturesque  effect  to  the  whole  view. 

Woodstock  is  wholly  underlaid  with  granitic  rocks,  rising 
into  large  rounded  mountains.  On  the  hill,  at  noon,  barom- 
eter 29.154,  T.  68^  F.  Hence  this  point  is  184  feet  above 
Paris  Hill.  The  granite  rocks  are  here  marked  with  diluvial 
furrows,  running  N.  20^  W.  Several  trap  dykes  cut  through 
the  granite,  and  run  N.  37^  E.,  S.  37°  W.  They  are  from 
one  to  two  feet  wide.  But  few  interesting  minerals  were 
found  on  this  route.    Plumbago  occurs  in  the  gneiss  and 
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mica  slatO)  resting  on  the  flanks  of  the  granite  mountains, 
and  here  and  there  a  little  limestone  presented  itself,  im- 
bedded in  similar  rocks. 

RuMFORB,  20th  Sept.  6J  P.  M.  At  the  hotel,  near  the 
bridge,  barometer  29.610,  T.  68^  F.  In  the  evening,  took 
meridional  altitudes  of  north  and  south  stars,  for  the  purpose 
of  obtaining  the  latitude  of  the  place.  North  star,  (Polaris) 
at  10 h.  31"»  SO";  apparent  altitude  45«^  44";  bears  N.  11° 
30"  E.  Variation  11®  W.  Latitude,  by  calculation,  44« 
SO"  10»  N.  Alpha  Aquiloe  at  meridian,  apparent  altitude 
53*>  69".     Latitude  calculated— 44«^  29"  45'  N. 

44^  30"  10*  by  Polaris. 
44    29     45     '*    A.  Aquilse. 
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N.44^  29"  67«.5  mean  lat.  of  Rumford  (Wardwell's)  hotel. 

Between  Rumford  and  Woodstock,  there  are  high  ridges 
of  land  a  mile  or  more  long,  called  Whalebacks,  and  appear 
to  be  diluvial  embankments  of  granitic  soil. 

On  the  estate  of  Mr.  David  Holt,  in  Woodstock,  there  is  a 
hill  composed  of  granite  and  mica  slate  rocks,  and  large 
masses  of  plumbago  are  scattered  through  the  latter  rock. 
They  are,  however,  very  difficult  to  extract,  and  hence  are 
of  but  little  value.  The  granite  rides  over  the  mica  slate  on 
the  southwest  side  of  the  hill,  and  the  plumbago  is  found  at 
point  of  contact  of  the  granite  and  mica  slate,  in  veins  and 
nodules  from  one  to  three  inches  wide,  and  from  three  to 
six  inches  thick.  Near  the  house,  there  occurs  a  little  poor 
limestone,  not  pure  enough  for  burning. 

A  hill  of  granite,  to  the  south  of  this  place,  presents  lofty 
cliifs,  attaining  a  perpendicular  elevation  of  three  hundred 
feet  above  the  immediate  base. 

The  soil  in  the  valley,  is  of  a  dark  brownish  color,  and  is 
of  good  quality,  bearing  a  native  forest  of  fine  rock  maple 
trees.  It  is  evident  that  the  disintegration  of  the  neighbor- 
ing limestone,  contained  in  the  rocks,  has  enriched  the  soil 
with  lime,  and  hence  its  fertility. 
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From  the  maple  forest,  Mr.  Alonso  Holt  has  obtained, 
during  the  past  spring,  about  three  hundred  pounds  of  good 
sugar,  besides  a  considerable  quantity  of  molasses.  He 
tapped  about  200  hundred  trees,  and  says  that  a  barrel  of 
sap  yields  seven  or  eight  pounds  of  sugar. 

The  Paint  Mine,  as  it  is  called,  demanded  our  attention, 
and  accompanied  by  several  intelligent  and  public  spirited 
citizens  of  Rumford,  we  visited  it,  to  examine  its  nature  and 
extent.  The  locality  in  question,  is  upon  the  estate  of  Mr. 
Samuel  Luffkins,  three  miles  north  of  the  village  of  Rum* 
ford.  It  is  on  a  hill-side,  where  a  mineral  spring,  issuing 
from  the  rocks,  has  deposited  a  conical  heapof  the  ochreous 
red  oxide  of  iron,  amid  a  clump  of  trees.  The  paint  is  cap- 
able of  being  wrought  advantageously  for  the  manufacture  of 
red  ochre,  since  the  quantity  is  large,  and  it  is  constantly 
forming  by  gradual  deposition  from  the  water  of  the  spring. 
It  may  be  rendered  of  a  very  bright  red,  simply  by  the 
process  of  roasting  it — and  then  it  may  be  rendered  fine  by 
levigation  with  water,  or  by  sifting. 

Since  it  was  evident  that  a  deposit  of  oxide  of  iron  had 
been  taking  place  here  for  ages,  I  thought  it  probable  that 
a  sufficiency  of  bog  iron  ore  might  have  collected  in  the 
lowlands  around,  and  on  exploration  I  found  such  a  bed,  the 
least  dimensions  of  which  are  as  follows : 

Length  450 — width  90  feet — depths  feet: 

450x90X2=81,000  cubic  feet. 

A  cubic  foot  of  this  ore  will  weigh  99  pounds: 

81,000X99=8,019,000  pounds. 

And  it  yields  50  per  cent,  of  iron  : 

8,019,000=4,009,500  pounds. 

Or  about  2,004  tons  of  iron,  and  would  supply  a  small 
blast  furnace  about  ten  years,  allowing  that  it  was  worked  six 
months  in  the  year.  Other  deposits  of  similar  ore,  will  be 
discovered  in  the  vicinity — when  large  works  may  be  set  up. 
Charcoal  may  be  obtained  in  any  quantity  desired  for  six  cents 
per  bushel. 

The  composition  of  the  Rumford  bog  iron  ore,  by  my 
analysis,  is  as  follows  : 
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Water,        -        -  15.5 

Vegetable  matter,  6.5 

Silex,  -        -  3.0 

Per.  Ox.  iron,      -  75.0=pure  iron,  51.97  per  ct. 

100.0 

It  will  yield  fifty  per  cent,  of  iron,  in  the  blast  furnance, 
and  will  smelt  easily,  making  good  cast  iron.  Other  ores  of 
iron  are  said  to  occur  in  the  neighboring  mountains,  but  we 
were  not  fortunate  enough  to  discover  them.  Bog  ores  do 
occur  in  the  adjoining  towns,  as  will  be  seen  in  the  sequel. 

Rumford  is  a  very  picturesque  spot,  surrounded  by  rugged 
granite  mountains,  amid  which  the  beautiful  Androscoggin 
winds  its  devious  way.  The  bridge  which  crosses  this  river 
is  similar  to  some  of  those  which  occur  in  the  old  states  of 
Europe,  and  although  not  of  the  best  style  of  architecture, 
still  gives  a  pleasing  effect  to  the  landscape.  The  following 
sketch,  furnished  by  Mr.  Devcreux,  will  give  an  idea  of  that 
place. 


F— 

1 

^^^^^^^H^^""^: ''  ^^n^sri 

1 

^^Hp^ilp^^flH^H 

^B 

1 

^^^^^^^^m 

IW*^*^^^'    -  ~  "^-  -^ 

* — ^  -- — -' 

==--^  - 



-^.           —                    l' 

View  of  Kuaiibrd  Bridge,  Androscoggin  River. 
Rumford  Falls  are  produced  by  the  bounding  waters  of 
the  Great  Androscoggin,  as  they  sportively  leap  over  abrupt 
and  cragf^y  ledges  of  granite  rocks,  and  dash  their  spray  high 
in  air.  This  spot  presents  some  most  picturesque  scenery, 
and  many  facts  of  scientific  importance. 
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There  are  at  present  three  or  four  water  falls  at  this 
place,  while  anciently  there  must  have  been  others  of 
greater  magnitude,  for  deep  holes  are  seen  worn  high  up 
on  the  rocky  banks,  where  the  waters  never  ran  in  modern 
times.  Now  the  whole  descent  is  divided  into  two  prin- 
cipal and  two  minor  falls — the  first  two  being  from  six  to 
ten  feet — ^the  middle,  seventy  feet  perpendicular — and  the 
fourth,  twenty  feet;  while  the  whole  pitch  is  estimated  at 
180  feet.  It  is  the  middle  fall,  however,  that  will  attract 
the  attention  of  the  traveller,  for  there  the  torrent  of  water 
jx>uring  down  with  the  noise  of  thunder,  and  dashing  itself 
into  foam  as  it  chafes  the  rocky  walls,  produces  an  effect 
full  of  grandeur. 

From  below  this  cataract,  our  draftsmen  obtained  the 
following  sketch,  which  is  here  represented  by  a  small 
wood  cut. 


Rumford  Falls,  Androscoggin  River. 

To  the  geologist  and  mineralogist,  this  locality  will  also 
prove  instructive,  for  there  are  many  curious,  beautiful 
and  useful  minerals,  found  in  the  rocks. 

On  a  point  just  below  the  great  falls,  there  is  a  bed  of 
granular  limestone,  which  was  examined  by  my  assistants, 
on  a  former  occasion,  but  which  still  afforded  me  addi- 
tional information.    This  bed  is  of  a  coarse  granular  or 
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crystaline  variety  of  carbonate  of  lime,  containing  scat- 
tered green  crystals  of  actynolite  and  pargasite,  in  small 
grains  and  fibres.  The  limestone  is  included  between 
strata  of  mica  slate  rocks,  which  are  greatly  contorted  by 
the  power  of  the  up'thrown  granite,  which  cuts  through  its 
mass.  Thus  it  will  be  seen  that  the  granite  veins  havQ 
torn  off  masses  of  the  limestone  and  mica  slate,  and  swept 
them  up  to  higher  places  than  they  originally  occupied, 
while  the  disturbed  appearance  of  the  strata  themselve9 
evince  most  clearly  the  action  of  an  injected  igneous  rock. 
A  variety  of  crystallized  silicates  of  various  kinds,  are 
found  in  the  poorer  limestone  beds;  and  observing  their 
resemblance  to  similar  productions  of  the  Phipsburg  lime- 
stone, I  searched  and  found  a  number  of  those  rare  minerals 
which  I  htid  formerly  discovered  at  the  latter  locality.  Yel- 
low garnet,  massive  and  crystallized— egeran — ^pyroxene,  of 
several  species  and  varieties — such  as  the  sahlite,  augite  and 
pargasite.  Phosphate  of  lime,  of  the  variety  called  aspar- 
agus ston?,  &c.  occur,  with  a  few  scattered  crystals  of  scap- 
olita.  Limestone  is,  however,  the  most  important  substance 
Which  occurs,  and  there  is  a  sufficiency  to  supply  the  demand 
which  may  arise  for  many  jears.  Some  of  the  beds  are  ten 
feet  in  thickness,  excluding  the  interfoliated  masses  of  rock 
which  they  contain.  I  should  estiinate  the  quantity  of  lime 
that  may  be  obtained  here  at  100,000  casks,  and  it  is  easy 
to  quarry  and  bum.  In  order  to  bring  it  to  land,  it  will 
be  needful  to  make  an  inclined  plane  of  timber,  like  those 
used  in  saw-mills,  and  the  machinery  of  the  saw-mill  imme- 
diately above  will  drag  the  rock  to  the  bank  where  it  is  to 
be  burned.  Wood  is  cheap  and  abundant,  but  refuse  slabs 
of  the  mill  are  the  cheapest  and  best  fuel  for  the  burning  of 
lime. 

Estimate  of  cost  of  100  casks  of  lime  : 
Quarrying  and  hauling  to  bank,  15  ctsw  per  cask,       $15.00 
Breaking  rock,  packing  and  discharging  kiln,  lOcts,    10.00 
Three  days  attendance  on  kiln,  two  men,        -        -       6.00 
Ten  cords  of  wood,  at  75  cts.        .....       7.50 

Cost  of  lime,  100  casks  in  bulk,  $38,50 
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One  hundred  casks,  at  30  cenlB,    .        -       •        -     30.00 

Cost  of  100  casks  of  lime  packed,  $58.50 
Of  38i  cents  per  cask  in  bulk— 68i  cents  per  cask,  packed. 
The  result  will  not  vary  much  from  this  estimate.  Place 
against  it  the  present  price  of  lime  at  Rumford,  and  it  will  be 
seen  how  great  a  saving  may  be  made  by  burning  this  lime- 
stone. 

I  beg  leave  also  to  remark  that  the  rock  is  very  pure,  and 
makes  strong  lime  of  good  quality,  but  at  tlie  same  time 
observe  that  some  of  it  will  burn  fine,  or  crumble  in  the  fire. 
By  chemical  analysis,  I  find  this  limestone  to  contain,  in 
iOO  parts: 

Insoluble  green  crystals,  -        -         30.8 

Oxide  of  iron,        -        -         *        •  1.2 

Carbonate  of  lime,         •         -        •         78.0 

100.0 

Sums  fine  in  part,  but  slakes  quickly  and  makes  a  strong 
white  moriar  of  good  quality. 

Andover.  This  little  village  is  seated  on  an  elevated 
table  land  valley,  amid  an  amphitheatre  of  high  mountains, 
which  skirt  the  horizon  all  aroand.  It  is  a  good  agricultural 
district,  and  the  people  are  active  and  enterprising.  Several 
gentlemen  of  the  village  kindly  aided  us  in  the  examination 
of  the  rocks  and  minerals,  and  all  seemed  deeply  interested 
in  the  work  which  it  was  our  duty  to  perform.  The  latitude 
of  this  place  had  been  observed  by  Cafrt.  Bragg,  who  foojid 
it  to  be  N.  44°  40"  41* ;  while  my  observation  gave  it  44^ 
40"'  39' ;  which  observations  agree  very  nearly  with  each 
other.  The  range  of  the  barometer,  &c.  intended  to  measure 
the  height  of  this  place  above  the  sea  level,  will  be  seen  in 
the  tables  at  the  end  of  this  Report. 

While  in  Andover,  assisted  by  the  kindness  of  several  gen* 
tlemen,  I  visited  and  examined  every  locality  which  appeared 
to  be  of  economical  or  scientific  importance. 

One  mile  north  from  Virgin's  tavern,  on  the  estate  of  Mr. 
Holdsworth  Newton,  and  upon  the  west  branch  of  Ellis  river, 
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there  is  a  small  deposit  of  exeellent  bog  iron  ore — ^too  limited, 
however,  to  be  of  value.  The  bed  is  but  ten  or  twelve  feet 
square  and  about  a  foot  thick  ;  1  OX  10=100  cubic  feet 

On  the  land  of  Ezekiel  Merrill,  one  and  a  half  miles  south- 
east from  the  village,  there  is  a  larger  deposite  of  similar 
ore,  which  exists  along  the  brook  side,  and  is  fifty  feet  long 
by  ten  feet  wide  and  eighteen  inches  thick.  It  is  a  solid 
pan  ore,  and  is  underlaid  by  a  white  silicious  sand,  full  of 
nut  ore.     50x  1 0=500  X  13=760  cubic  feet  of  ore. 

While  I  was  engaged  in  examining  the  metalliferous  depo- 
sits, I  sent  one  of  the  assistants,  Mr.  Wall,  and  the  drafts- 
man, in  company  with  Capt.  Bragg  and  other  gentlemen,  to 
examine  and  sketch  Frye's  Falls,  in  Andover  Surplus. 
These  falls  exists  upOn  Fryers  stream,  a  tributary  of  Ellis 
river,  four  and  a  half  miles  from  the  village  of  Andover,  and 
half  a  mile  from  the  road  to  township  B.,  upon  the  left  hand 
or  S.  W.  side  of  the  road.  This  stream  rushes  over  a  pre- 
cipitous mass  of  granite  gneiss  and  mica  slate  rocks,  pre- 
cipitating itself  by  a  fall  of  twenty-five  feet  into  a  rocky 
basin  below.  The  chasm  is  fifteen  feet  wide,  and  the 
ISasin  fifty-five  feet  broad.  Here  the  waters  form  a  beautiful 
pool,  and  then  leap  again  by  a  second  fall  of  twenty  feet  into 
another  larger  and  shallower  reservoir,  from  whence  they 
descend  gradually  to  Sawyer's  brook,  which  runs  into  Ellis 
river. 

One  hundred  rods  above,  there  is  another  fell  of  water, 
which  precipitates  itself  twenty  feet  over  similar  rocks,  which 
stand  in  vertical  strata,  running  N.  E.,  S.  W.  This  fall  also 
produces  similar  pools,  which  are  collected  in  huge  granitic 
basins.  Above,  is  "  the  Channel,"  a  curious  ravine,  walled 
up,  as  if  by  artificial  masonry,  with  huge  blocks  of  granite, 
piled  one  on  another.  It  is  fifteen  or  twenty  feet  wide,  and 
extends  to  the  distance  of  fifteen  rods  in  length. 

The  sketch  below,  furnished  by  our  accomplished  artist, 
will  give  some  idea  of  one  of  the  views  above  described. 
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Fiye's  Fallsy  Andover  Surplus. 

From  Andover,  we  pursaed  our  course  to  Umbtigog  Lake^ 
travelling  over  a  rough  road,  that  crosses  a  broken  hilly 
country,  to  township  B.,  at  the  southern  extremity  of  the 
Lake.  On  the  road  to  this  place,  we  ascended  a  hill  and 
stopped  on  its  summit,  at  the  house  of  Mr.  West,  24th  Sept 
at  noon,  the  barometer  stood  at  28.050,  T.  10^  cent.  Height 
of  this  spot  above  the  town  of  Andover,  1036  feet.  The 
country  around  consists  of  high  mountains  and  rounded  hills 
of  granite,  gneiss,  and  mica  slate,  covered  with  a  good  soil, 
bearing  an  abundant  growth  of  sugar  maple  and  beech  trees. 
The  mica  slate  is  found,  resting  on  the  sides  of  the  granite 
mountains,  and  is  exposed  in  numerous  places  along  the  foad 
side.  It  answers  very  well  for  hearth  stones,  and  is  sobie- 
times  used  for  the  construction  of  forges  and  chimney  backs. 
From  West's  hill,  we  descended  towards  the  Lake,  and  at 
the  house  of  Mr.  Thomas  Bragg,  one  and  a  half  miles  south- 
east from  the  head  of  the  Lake,  we  stopped  to  make  our 
observations,  Sept.  24th,  7  P.  M.,  barometer  h.  28.350,  t.  6^ 
cent.  In  the  evening,  I  took  astronomical  observations,  for 
determining  the  latitude  of  the  place.  By  observations  upon 
the  North  star,  it  was  found  to  be  N.  44^  42"  39»;  and  by 
Al^ha  Aquihi?,  a  southern  Btar,  N.  44^  42"  44* ;  Meridional 
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altitude  sun,  N.  44^  42">  16'.5 ;  or  the  mean  of  the  three  obser^ 
vations,  N.  44^  42"^  30".  Variation  of  the  magnetic  needle, 
13°  west. 

Sept.  25th,  at  Mr,  Bragg's,  9J  A.  M.,  barometer  28.664,  T. 
6®  cent.  Level  of  Umbagog  Lake,  11}  A.M.,  barometer  h. 
29.221,  T.  9^  cent.  Descent  from  Mr.  Bragg's  house  to  the 
Lake,  433  feet. 

Having  engaged  a  large  batteau  and  two  boatmen,  we 
set  out  for  the  exploration  of  the  Lake,  and  for  our  voyage 
up  the  Megalloway  river.  The  Umbagog  Lake  is  an  irregular 
shallow  sheet  of  water,  with  grassy  and  boggy  shores,  and 
is  surrounded  by  lofty  mountains  of  granite,  which  were 
clothed  with  the  red  and  yelloT^  foliage  of  maple  and  birch 
trees,  the  former  greatly  predominating  and  covering  the 
mountains  to  their  very  summits.  Steering  our  course  north- 
westward, we  sketched  a  panoramic  view  of  the  shores  of 
the  Lake,  and  arriving  at  the  Narrows,  stopped  lo  dine,  and 
to  take  some  additional  observations. 

At  noon,  25tli  Sept.,  level  of  Lake,  barometer  29.249,  T. 
65^  F.,  t.  air  12°  cent.  Latitude,  by  meridional  altitude  of 
sun,  44°  49"  20*.  Saddleback  Mountain,  a  lofty  eminence 
whose  name  is  descriptive  of  its  outlines,  bears,  centre,  S. 
26°  W.  Angle  of  elevation  from  the  Lake  level,  2°  H*". 
Speckled  Mountain  S.  10°  W.     Angle  of  elevation,  2°  20°^. 


^^iidioback  Mouutaiti,  Uuibaf  og  Lttke. 
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Umbagog  Lake  is  eleven  miles  long,  and  the  Narrows  are 
eight  miles  from  the  head,  or  south  extremity  of  the  Lake. 
It  is  erroneously  laid  down  on  all  the  maps  of  the  State  ;  but 
we  have  been  able  to  obtain  a  more  correct  outline  from  the 
plan  furnished  us  by  Capt.  Wilson,  and  from  our  own  obser- 
vations. The  Lake  forms  a  remarkable  reservoir  for  the 
supply  of  the  Androscoggin  river,  and  acts  as  a  regulator  of 
its  freshets.  When  the  Megalloway  rises,  it  flows  into  the 
Androscoggin  and  raises  its  waters,  so  that  they  run  back 
into  the  Lake  for  the  distance  of  two  miles,  having  the 
appearance  of  a  river  running  back  to  its  source.  The 
Androscoggin  rises  from  the  western  side  of  the  Lake, 
and  is  a  sluggish  sfream,  with  low  grassy  banks,  five  feet 
high,  covered  with  scattering  swamp  maple  trees.  Its  whole 
aspect  reminds  us  of  the  appearance  of  the  Moose  river, 
where  it  flows  into  Moose  Head  Lake,  and  when  the  river  is 
turned  back  into  the  lake  by  freshets,  their  similitude  would 
be  still  more  striking.  On  each  side,  there  is  low  land  which 
is  overflowed  by  the  freshets. 

Descending  the  Androscoggin  two  miles,  we  come  to  its 
confluence  with  the  Megalloway  river,  which  is  here  100 
yards  wide,  and  has  low  banks,  covered  with  a  dense  growth 
of  swamp  maples  near  its  mouth,  but  farther  up  the  sugar 
maple,  spruce  and  birch  trees  abound,  and  the  soil  is  good. 
No  ledges  of  rock  present  themselves  on  the  shores  of  the 
river,  but  high  mountains  of  granite  rise  abruptly  at  a  short 
distance  back  from  its  shores.  Duskin  Mountain  presents 
its  high  and  sharp  peak  in  the  north. 

Arrived  at  Lombard's  landing,  we  left  the  boat  and  walked 
to  his  house.  25th  Sept.,  5  P.  M.,  four  feet  above  level  of 
Megalloway  river,  at  Lombard's  landing — barometer  h. 
29.260,  T.  63®  F.  At  Lombard's  house,  we  spent  the  night, 
and  next  morning,  26th,  7  A.M.,  barometer  29.300,  T.  8* 
cent.  Leaving  this  place,  we  returned  to  the  river,  and 
taking  our  boat,  ran  up  the  river  to  Capt.  Wilson's,  at  the 
first  falls  upon  the  stream.  The  Megalloway  is  extremely 
serpentine  in  its  course,  winding  its  way  amid  high  moun- 
tains, while  its  banks  are  composed  of  a  sandy  loam,  covered 
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thickly  with  maple  tree&.  Large  angular  masses  of  granite 
rocks,  which  have  been  hurled  from  the  mountains^  are  pro- 
fusely scattered  in  the  soil. 

Three  miles  above  Lombard's,  by  the  river,  the  water 
becomes  more  rapid,  and  is  shallow,  while  its  banks  are 
higher.  Four  miles  farther,  we  come  to  deeper  and  more 
fluggish  water,  with  gravel  bottom,  and  the  river's  banks  are 
clothed  with  an  abundance  of  large  sugar  maples.  Stop- 
ping at  Hibbert's  house  to  dine,  I  took  a  meridional  altitude 
of  sun,  by  which  the  latitude  of  the  spot  is  ascertained  to  be 
44^  67°»  52». 

Noon,  26th  Sept,  barometer,  eight  feet  above  level  of 
river,  29.440,  T.  16^  cent.,  or  62*^  F. 

Diamond  Mountain  bears  N.  66**  W. ;  angle  of  elevation, 
9®  29".  Aziscoos  Mountain  bears  N.  46**  SO"  E. ;  angle 
pfelevation,  6*'49"- 

4i  P.  M.,  26th.  Arrived  at  Wilson's  landing,  and  eight  feet 
Hbove  level  of  river,  barometer  29.400,  T.  HJ*"  cent.  Walk- 
ing to  the  house,  which  we  reached  at  5|  P.  M.,  barometer 
29.315,  T.  16^  cent. 

Capt.  John  M.  Wilson  has  cleared  for  himself  a  farm  upon 
this  secluded  spot,  on  the  borders  of  the  Megalloway,  at  the 
falls,  and  is  there  constructing  a  saw  mill  for  the  purpose  of 
sawing  boards.  He  is  a  gentleman  of  high  intelligence,  and 
is  more  familiar  with  the  topographical  features  of  the  sur- 
rounding country,  than  any  other  person  with  whom  I  am 
acquainted.  He  states  that  for  four  years  past  more  than  six 
million  feet  of  pine  timber  have  been  sent  down  the  stream, 
per  annum.  The  Merrimack  Company,  winter  before  last, 
cut  and  put  into  the  river  no  less  than  five  million  feet  of 
logs,  but  last  year,  only  three  million  feet.  The  logs  were 
principally  cut  on  No.  4,  of  the  1st  Range.  On  township 
A  2,  there  are  saw-mills,  where  boards  and  shingles  are 
sawed  for  the  Portland  market.  Aziscoos  Mountain  is  in 
No.  6,  of  the  second  Range,  and  is  one  of  the  most  remark- 
able peaks  seen  from  this  river. 

The  Megalloway,  (according  to  the  experienced  hunter  on 
those  waters,  Mr.  Miner  Hilliard,  of  Colebrook,  N.  H.,)  rises 
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■iiich  fiirther  north  thttn  hat  been  eommooly  represented, 
for  be  has  followed  it,  in  his  course  aroond  the  Gamers  Rump 
Mountain,  and  ten  or  eleven  miles  farther  north  than  ita 
sources  are  laid  down  upon  Greenleaf 's  map,  which  repre* 
sents  our  boundary  much  too  far  south  of  the  true  line  of 
the  treaty  of  178S.  The  land  to  the  south  of  the  high- 
lands dividing  the  waters,  which  form  the  boundary  line,  are 
stated  to  be  much  higher  than  at  the  present  New  Hamp« 
shire  comer,  and  the  hills  fall  off  very  rapidly  towlBirds  the 
north.  The  rocks  are  stated  to  be  argillaceous  slate,  and 
the  growth  of  forest  trees  to  be  chiefly  sugar  maple,  birch, 
beech  and  spruce. 

Being  desirous  of  learning  more  particularly  the  nature  of 
that  section,  and  having  an  opportunity  of  sending  one  person 
in  Mr*  Hilliard's  little  skiff,  I  requested  one  of  the  assistants 
to  go  with  him,  and  fully  explore  the  region  in  question, 
when  Dr.  Stephenson  at  once  volunteered  his  services,  and 
has  performed  that  arduous  duty  in  a  most  sattsfactory 
manner,  braving  many  hardships  peculiar  to  such  a  cruise- 
Herewith  I  present  the  results  of  his  researches,  by  which  it 
will  appear  that  the  opinions  of  Mr.  Hilliard  and  of  Capt. 
Wilson  are  folly  substantiated,  while  at  the  same  time,  we 
have  a  vast  deal  of  additional  information  relating  to  the 
geological  and  topographical  features  of  the  country. 

It  was  impossible  for  me  to  go  farther  on  this  route, 
widiout  abandoning  engagements,  which  I  had  made,  to 
explore  other  districts;  and  hence,  after  supplying  Dr. 
Stephenson  with  the  necessary  camping  fare,  we  turned  our 
batteau  down  stream,  and  returned  to  Umbagog  Lake. 

39th  Sept,  S  P.  M.,  four  feet  above  level  of  Umbagog 
Lake,  barometer  28.800,  T.  17^  cent 

October  Ist  Returned  to  Andover,  where  I  took  some 
additional  observations  and  topographical  sketches,  and  then 
examined  all  those  localities,  which  the  citifens  of  the  town 
wished  me  to  explore.  An  account  of  those  which  are 
most  important,  has  already  been  rendered. 

After  making  such  researches  as  were  needfol,  we  set  out 
for  Rumford  Falls,  which  I  have  before  described^  and  then 
14 
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continued  our  route  to  Dixfield,  crossing  a  smftit  ford  at 
Swift  River,  and  riding  along  the  banks  of  the  beautiful 
Androscoggin,  we  reached  the  tavern  lei^pt  by  Col.  S.  Morrill, 
in  Dixfield.  3d  October,  7  P.  M.,  barometer  29.684,  T.  9*» 
cent. ;  4th  Oct.,  7  A.  M.,  29.770,  T.  4^  cent. 

The  rocks  in  Dixfield,  are  wholly  of  the  primary  class, 
such  as  gneiss  and  granite  rocks.  The  strata  of  the  formee 
run  N.  N.  E.,  S.  S.  W.,  and  dip  S.  E.  80<». 

The  latitude  of  Dixfield,  by  meridional  altitude  of  sun; 
N.  44^  32«  46*.  Variation  of  magnetic  needle,  12*^  W. 
4ih,  1  P.  M.,  barometer  29.736,  T.  13^  cent. 

The  Sugar  Loaves  are  two  remarkable  eminences  in  Dix« 
field,  bearing  N.40^  E.  from  the  meeting-house,  in  the  village. 
They  were  formerly  examined  by  my  assistants,  and  aref 
stated  to  be  composed  entirely  of  granite,  deeply  worn  by 
diluvial  markings. 

From  Dixfield,  we  journeyed  on  to  Wilton,  where  some 
important  observations  were  made,  respecting  the  geological 
and  agricultural  resources  of  that  town  and  its  vicinity. 
One  mile  from  Holman's  hill,  we  examined  a  bed  of  lime^ 
stone,  which  is  included  in  mica  slate  and  is  cut  through  by 
a  basaltic  dyke,  two  feet  wide,  running  in  a  N.  W.,  S.  E. 
direction,  and  associated  with  transparent  crystals  of  calca- 
reous spar.  The  limestone  is  of  good  quality,  and  some  of 
it  has  been  burned  for  lime. 

At  Maj.  Willard's  hotel,  in  Wilton,  4th  Oct.,  7  P.  M., 
barometer  29.480,  T.  9^  cent.  6th  Oct.,  7  A.  M,,  29.330, 
T.  ej^  cent. 

From  the  decomposition  of  neighboring  limestone  rocks,  a 
small  quantity  of  lime  is  found  disseminated  in  the  soil,  and 
hence  it  is  productive  of  good  crops  of  wheat.  A  specimen 
taken  from  the  field  of  Mr.  McCully,  where  a  crop  of  forty- 
eight  bushels  of  wheat  had  been  raised  per  acre,  gave  the* 
following  results,  upon  mechanical  and  chemical  analysis  : 
Pebbles,  -  -  176 
Sand,  -        r        162 

Fine  soil,  6G3 

1000 
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Chemical  analym,  oq^  100  graiiM : 

•Water, 5.0 

Veg.  matter,  selnMe  in  an  alcaline  solution,  12.0 

Insoluble  vegetable  matter,       -        »        -  6.5 

Silica,     -        -        .        -       -.        .         u  54.2 

Alumina,         -..-.-  10.6 

Sub.  Pho8.  alumina,          ....  3.0 

Per.  Ox.  iron, 7.0 

Manganese,     --.---  1.0 

Lime,      -        -        -        -        -        -        -  1.5 

99.8 
CiRTHAGE.  This  town  possesses  some  valuable  localities 
of  limestone,  which  were  fully  examined.  The  most  im- 
portant beds  occur  in  the  south  part  of  the  town,  a  quarter  of 
a  mile  northeast  from  the  Dixfield  line,  and  eight  miles  west 
from  Wilton,  on  the  estate  of  Mr.  Isaac  Reed.  An  abruptly 
precipitous  hill,  on  the  northeast  side  of  the  Weld  road, 
exposes  this  rock*  There  are  seen  two  large  beds  of  granular 
linsestone,  laeluded  in  mica  alate,  running  N.  £.,  S.  W.,  and 
dipping  to  the  N.  W.  40^,  the  strata  having  been  much  dis- 
turbed by  the  intrusion  of  a  large  granite  vein,  which  divides 
the  limestone  beds.  This  hill  rises  eighty  or  ninety  feet, 
perpendicular  elevation,  above  its  inunediate  base,  and  the 
cliff  of  limestone  is  sixty-six  feet  high,  with  a  slope  of  30^  or 
thirty-two  feet  perpendicular.  The  width  of  the  limestone 
was  measured  and  found  to  be — southern  bed,  sixty-seven 
feet — northwestern  bed,  twenty  feet.  It  extends  for  a  great 
distance,  but  the  soil  concealed  it  from  view,  so  that  I  could 
not  measure  its  length.  Northwest  from  this  locality,  there 
isj  beside  several  similar  beds,  a  very  large  tract  of  lime- 
stone, belongingtoMr.  William  Winter,  which  is  eighty  feet 
wide.  Descending  from  the  hill  to  the  northwest,  we  come 
to  the  farm  of  Benjamin  Winter,  where  there  is  a  bed  of 
good  limestone,  sixty  feet  wide  and  of  great  extent  in  length. 
All  the  above  mentioned  limestones  are  included  in  mica 
slate  rocks,  and  are  admirably  situated  for  quarrying — the 
ground  being  higli»  affords  ample  draiaage,  and  the  rock  is 
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easily   blasted   out   in   enormoas   masses*    By  ebemietl 

analysis,  I  have  ascertained  the  composition  of  this  limeatone 

to  be,  in  100  grains :  Wintert.  Esed's. 

Silex,       .        -        -        .        8.8  88.4 

Ox.  iron,  -        -        -        1.4  0.4 

Carbonate  of  limej   -       -      89.8  76.2 

100.0  100.0 

It  may  be  advantageously  burned  for  lime. 
The  following  estimate  will  shew  the  expenses  and  profits 
on  the  work,  in  case  100  casks  are  burned  at  a  time  : 
Quarrying,  3  cents  per  cask,        ...        $3.00 
Ten  cords  of  wood,  at  76  cts.      -        -        -  7.60 

Four  days'  labor,  two  men,  at  1 .00,       -        -  8.00 

Packing  and  discharging^    ....  6.00 

For  too  casks  of  lime,  in  bulk,        -      $24.50 
One  hundred  lime  casks  at  30  cents,  -         20.00 

Cost  of  100  casks  of  lime,  packed,        |(44.50 
Or  24}  cents  per  cask,  in  bulk-— 44}  cents  per  cask,  packed. 
Thomaston  lime  costs,  at  Wilton  and  Carthage,  ^.60. 
f  2.50  per  cask. 
44} 

^.05}  clear  gain  per  cask,  by  burning  the  Carthage  rock. 

Since  it  is  clear  that  this  lime  will  answer  for  every  ordinary 
purpose,  it  will  be  for  the  interest  of  the  people  of  Carthage, 
Wilton,  Dixfield,  and  vicinity,  to  set  up  kilns  forthwith.  In 
case  three  hundred  casks  should  be  burned  at  a  time,  should 
the  demand  require  that  quantity,  it  is  easy  to  make  the  lime 
at  the  cost  of  forty  cents  per  cask.  So  important  is  the  appli- 
cation of  lime  dressing  to  soils,  where  wheat  crops  are  to  be 
raised,  I  apprehend  the  farmers  will  not  let  this  limestone 
remain  as  it  has  been  for  ages — a  buried  treasure. 

Specimens  of  mineral  waters  were  brought  to  me  jfrom 
Jay,  and  on  testing  them  by  chemical  means,  I  found  they 
contained  carbonate  of  iron  and  sulphate  of  lime,  but  they 
are  too  weak  to  have  much  efficacy  as  chalybeate  waters. 

On  the  farm  of  Mr.  Woodward,  there  occur  boulders  of 
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gntMmeke,  with  teitbratiilv  iiiipie«sioii8»  the  rounded  rocks 
being  three  feet  in  diameter*  These  bouldeFs  evidently 
came  from  the  great  t>ed  to  which  I  have  formerly  alluded, 
at  crossing  the  coontry  from  Parlin  Pond  to  the  Aroostook 
river,  and  were  deposited  here  by  dilnvial  transportation 
from  the  north. 

On  Mr.  Pike's  farm,  the  rocks  are  mica  slate,  and  run  N. 
65°  E.,  S,  65«^  W.,  dipping  to  the  N.  W.  70°.  On  the 
ledges  there  are  diluvial  scratches,  running  N.  15°  W.  and 
S.  15^  E.,  which  are  from  one  to  two  inches  in  width,  and 
half  an  inch  deep. 

Temple.  In  this  town,  I  examined  the  estate  of  Mr.  Joel 
Varnum,  an  old  gentleman  who  is  very  curious  in  mineral 
matters,  and  has  made  quite  a  collection  of  curiosities,  upmi 
which  he  places  high  value.  The  most  important  of  his 
minerals,  however,  appeared  to  be  several  beds  of  blue 
granular  limestone,  which  are  from  ten  to  thirty*iive  feet 
wide,  and  run  N.  E.,  S.  W.,  for  a  long  distance,  dipping  to 
the  N.  W.  This  limestone  can  easily  be  wrought  to  the 
depth  of  twelve  feet  by  the  immediate  drainage.  The  lime- 
stone is  enclosed  in  micaceous  and  talcose  slate  strata,  the 
latter  rock  having  such  a  degree  of  softness  as  to  cut  like 
soapstone  into  fire  jambs,  &c.  It  is  a  valuable  rock  for 
building  lime  kilns,  as  it  withstands  perfectly  the  action  of 
fire.  It  may,  therefore,  be  of  value  to  the  inhabitants,  for 
that  purpose.  Mr.  Varnum  saves  the  saw-dust  of  this  rock, 
for  the  purpose  of  sharpening  razors,  and  he  assured  me  that 
he  sold  it  for  six  cents  per  ounce.  Some  of  the  more  silicious 
varieties  of  the  talcose  slate,  he  cuts  into  hones,  which  he 
values  at  twenty-five  cents  each. 

From  Wilton,  I  went  to  Farmington,  and  there  took  a 
number  of  observations  for  latitude  of  the  place,  and  for 
variation  of  the  compass.  Latitude  44*  42*  SO*  ;  variation 
by  sun's  amplitude,  1 1*  20"  W.  My  object  in  this  excursion, 
was  to  learn  more  facts  relating  to  the  iron  ore  of  Phillips ; 
but  the  state  of  the  weather  prevented  our  fully  accom- 
plishing that  purpose. 

10th  October,  we  set  out  from  Phillips  to  explore  the  crest 
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of  Saddleback  Mountain,  and  travelled  to  Madison,  where, 
we  obtained  a  guide  to  conduct  us  through  the  tangled 
woods,  and  to  aid  us  in  carrying  our  mineral  specimens  and 
instruments.  The  heavens  looked  unfavorable  to  our  enter- 
prise, but  we  hoped  for  clear  weather,  and  set  out  for  the 
mountain.  Travelled  through  the  thick  forest,  until  we 
came  to  a  hill,  seven  hundred  and  twenty  feet  high,  clad 
with  spruce  trees  and  composed  of  loose  blocks  of  granite. 
We  then  descended  into  a  valley,  in  view  of  the  mountain. 
Arriving  near  the  borders  of  a  little  pond,  we  pitched  our 
tent,  and  encamped  for  the  night.  A  heavy  tempest  rolled 
over  the  mountain  to  the  westward,  and  gave  us  but  little 
encouragement,  since  this  betokened  a  storm.  During  the. 
night  the  rain  descended  in  torrents,  and  all  the  next  day 
continued,  so  that  we  were  completely  drenched  with  water. 
The  mountain  was  completely  enveloped  in  clouds  and  dark- 
ness. Waiting  until  noon,  without  any  prospect  of  clear 
weather,  it  was  resolved  by  unanimous  consent,  to  abandon 
our  attempt  for  a  while,  and  we  returned  to  Phillips.  The 
storm  continued  incessant  for  eight  days,  and  the  whole . 
mountain  top  was  thickly  clad  with  snow,  so  that  all  pros- 
pects of  making  a  successful  exploration  for  iron  ore,  were 
cut  off  for  the  season. 

During  the  stormy  weather,  we  remained  at  Phillips,  and 
finished  our  tabular  calculations,  drawings,  &c.  &c. 

16th  October,  we  set  out  for  Kingfield,  passing  through  , 
the  town  of  North  Salem,  for  the  purpose  of  making  some 
sketches  of  Mt.  Abraham,  and  in  order  to  renew  our  former 
observations  at  Heath's.     11}  A.  M.,  16th  Oct.,  at  Heath's, 
barometer  29.162,  T.  9®  cent 

16th,  Kingfield,  IJ  P.  M.,  barometer  29.468,  T.  10*^  cent. 
6  P.  M.,  barometer  29.650,  T.  8^  cent. 

Visited  Boynton  &  Quint's  farms,  in  Lexington,  where 
large  masses  of  limestone  occur,  scattered  in  the  fields,  and 
have  been  used  in  attempting  to  make  lime.  It  is  too  poor 
a.  rock  for  the  purpose,  and  is  not  in  place.  The  ledges 
are  silicious  slate,  containing  frequent  veins  of  quartz. 
Porphyritic  granite,  in  boulders  and  huge  blocks,  occurs 
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abundantly  ID  the  soil.  Pyritiferous  slate  also  abounds.  Being 
satisfied  that  the  limestone  was  not  available,  I  returned  to 
Kingfield,  where  I  obtained  some  interesting  agricultuml 
information.  The  soil  is  of  good  quality,  bearing  good  crops 
of  potatoes  and  of  wheat.  Benjamin  Webster  informed  me 
that  he  cultivated  about  half  an  acre  of  intervale  land,  where 
the  crop  had  been  winter  killed — and  ploughing,  without 
harrowing  the  ground  afterwards,  planted  ten  bushels  of 
potatoes,  and  manured  with  nine  cart  loads  of  long  bam 
manure,  which,  instead  of  being  put  into  the  hills,  was  spread 
upon  the  surface.  From  this  planting,  he  obtained  one 
hundred  bushels  of  excellent  potatoes.  Beside  this  field, 
was  another,  which  was  treated  in  similar  manner,  but  the 
manure  was  harrowed  in.  From  one  and  a  half  acres,  but 
one  hundred  and  twenty  bushels  of  potatoes  were  raised, 
and  they  were  not  so  large  or  good  as  those  above 
mentioned.  This  fact  seems  to  denote  some  advantage  in 
superficial  manuring;  but  we  cannot  decide  so  important  a 
question  without  other  and  more  complete  evidence. 

One  and  a  half  bushels  of  wheat,  sowed  upon  three  quar- 
ters of  an  acre  of  land,  yielded  to  the  same  farmer,  thirty 
bushels  of  wheat.  The  average  crop  in  town  does  not, 
however,  amount  to  more  than  fifteen  bushels  to  the  acre, 
while  the  largest  crops  are  forty  bushels. 

It  was  our  intention  to  have  explored  Mt.  Bigelow,  a  lofty 
mountain  upon  Dead  River,  but  the  snow  covered  its  surface 
and  forbad  any  researches  into  its  geology,  so  that  we  reluc- 
tantly abandoned  the  enterprise  for  the  season,  with  the 
intent  of  taking  up  the  Dead  River  section,  on  a  future 
occasion,  and  completing  it  at  once. 
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Mt  Bigelow  from  New  Portland. 

From  Kingfield,  we  went  to  New  Portland,  and  on  our 
way  examined  the  estate  of  Mr.  Thomas  Wyman.  The  rocks 
are  strongly  charged  with  pyrites,  which  is  magnetic,  causing 
a  powerful  deflection  of  the  magnetic  needle*  l8th  October, 
7  A.  M.,  at  New  Portland,  barometer  29.930,  t.  6^  cent. 

The  village  of  New  Portland  is  a  large  and  flourishing 
town,  having  a  pretty  good  soil,  bearing  crops  from  twelve 
to  forty  bushels,  according  to  the  soil  and  the  dressing.  From 
the  specimens  of  the  wheat  seen  at  the  flour  mill,  I  should 
not  consider  it  generally  of  the  first  quality,  it  not  being  iiill 
and  heavy  ;  but  there  were  some  samples  of  excellent  quality. 
From  the  nature  of  the  soil,  I  should  have  anticipated  such 
a  result,  for  it  is  generally  of  granitic  origin,  and  is  poor  ia 
lime,  a  deficiency  easily  remedied. 

Limestone  occurs  near  the  borders  of  the  Vineyard,  and 
Mr.  Wall  having  visited  the  locality,  brought  home  some 
specimens  resembling  the  variety  of  rock  which  occurs  in  the 
town  of  Strong.  The  masses  were,  however,  loose,  but  by 
searching,  it  may  be  found  in  place. 

On  the  road  to  Anson,  three  miles  east  from  Hanson's, 
there  are  diluvial  marks  on  the  silicious  slate,  which  run  N. 
IQo,  \5^  W.,  and  S.  10'>,  and  15^  £.  The  slate  strata  run 
N.  55^  £.,  S.  55^  W.,  and  are  nearly  vertical  in  their 
inclination. 
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On  Mr.  Churchill's  farm,  a  very  rich  pyritiferous  slate 
occurs  abundantly,  and  by  its  decomposition,  it  has  pro- 
duced a  small  bed  of  excellent  bog  iron  ore  in  the  meadow 
below,  which  is  but  two  rods  square,  and  about  one  foot 
thick,  and  hence  insufficient  for  practical  uses  in  the  manu- 
facture of  iron.  It  will,  however,  make  fine  red  ochre,  on 
being  burned  and  pulverized,  and  may  be  used  for  paint. 
The  pyritiferous  slate  is  so  rich  in  sulphuret  of  iron,  as  to  be 
worth  working  for  copperas,  and  will  make  at  least  its  own 
weight  of  the  crystalized  salt.  The  present  price  of  trans- 
portation of  goods  from  this  place  to  Augusta,  is  fifty  cents 
per  cwt,  and  thi.rty-two  cents  to  Waterviile.  Wood  is 
worth  about  one  dollar  per  cord,  on  the  spot.  Even  at  this 
rate,  the  manufacture  of  copperas  from  this  rock  might,  if 
skilfully  managed,  prove  profitable,  when  factories  upon 
the  Kennebec  waters  produce  a  demand  for  the  article. 

From  Anson,  we  returned  to  Augusta,  sending  a  party  of 
the  assistants  to  examine  the  roofing  slate,  above  Bingham, 
while  I  went  to  Norridgewock  and  Skowhegan,  for  the  pur- 
pose of  obtaining  some  additional  information,  and  to  allow 
the  draftsman  to  make  sketches  of  several  interesting  scenes, 
on  the  way. 

Near  the  north  line  of  Clinton,  upon  the  margin  of  ^'  Fifteen 
Mile  Stream,"  in  Skowhegan,  there  occur  several  large 
deposits  of  bog  iron  ore,  some  of  which  is  solid  and  of  good 
quality  ;  while  a  much  larger  proportion  is  in  the  state  of  fine 
powder,  or  yellow  ochre  and  brown  oxide  of  iron.  The 
solid  ore  makes  good  iron,  but  the  pulverulent  variety 
contains  a  considerable  proportion  of  arsenic,  derived  from 
the  arsenical  pyrites,  from  the  decomposition  of  which  the 
bog  ore  was  formed.  It  is  unsuitable  for  the  manufacture  of 
bar  iron,  but  will  make  cast  iron  of  sufficiently  good  quality 
for  ordinary  castings,  and  there  is  an  ample  supply  of  ore  for 
a  blast  furnace. 

On  the  estate  of  Mr.  Sampson  Parker,  I  examined  the 
length,  breadth  and  depth  of  iron  ore,  and  obtained  the 
following  results : 

Length,  480  feet — ^width,  340— average  depth,  one  foot. 
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480x240=115,200  cubic  feet  of  ore. 

On  the  estate  of  Mr.  Jonas  Barrill,  there  is  also  a  bed  of 
bog  iron,  1320  feet  long,  33  feet  wide,  and  one  foot  average 
depth:— 1320x33=43,660  cubic  feet  of  ore. 

Two  miles  northwest  from  this  place,  there  is  a  large 
deposit  of  similar  ore,  upon  the  estate  of  Messrs.  Blake, 
Sanburn  &  Foster,  the  deposit  being  discovered  in  numerous 
places  over  an  area  of  four  acres  of  swampy  land. 

On  the  land  of  Mr.  Pitts,  three  miles  northwest  from 
Parker's,  there  is  also  a  deposit,  one  hundred  rods  in  length, 
and  from  one  to  two  rods  wide.  Southeast  from  Parkers, 
on  the  land  of  Mr.  Hood,  there  is  also  a  bed  of  good  and 
solid  bog  iron,  of  considerable  extent,  estimated  to  be  about 
thirty  acres  of  swamp,  the  greater  part  of  which  is  filled 
with  iron  ore.  In  Mr.  Sanburn's  swamp,  there  is  an  area  of 
three  quarters  of  an  acre  filled  with  bog  iron. 

The  whole  extent  of  the  swampy  land,  in  which  the  above 
mentioned  ores  occur,  is  from  two  to  three  miles  in  a  north- 
west and  southeast  direction,  bordering  upon  the  Fifteen 
Mile  Stream.  It  is  evident  that  a  sufficiency  of  the  ore 
may  there  be  obtained  for  the  supply  of  a  blast  furnace, 
capable  of  smelting  from  one  to  two  tons  per  day ;  and 
wood,  suitable  for  making  charcoal,  abounds  in  the  vicinity 
-standing  trees  being  worth  twenty-five  cents  per  cord,  and 
the  cutting  fifty  cents  per  cord.  Charcoal  can  be  made  for 
six  cents  per  bushel,  in  any  quantity  desired,  and  the  hauling 
of  it  two  and  a  half  miles  to  the  furnace,  would  cost  one 
dollar  per  hundred  bushels. 

There  is  a  fall  of  six  feet  pitch  in  the  river,  one  mile  north- 
east from  Pishon's  Ferry,  where  a  dam  eight  feet  high,  may 
be  built,  and  a  pond  flowed  back  for  the  distance  of  two  and 
a  half  miles,  so  that  the  iron  ore  can  be  brought  down  by 
scows,  to  a  furnace  erected  at  the  dam.  Limestone,  suitable 
for  a  flux,  abounds  in  the  vicinity. 

Should  a  furnace  be  erected  at  this  place,  the  lump 
ore  should  be  selected  for  smelting;  and  if  it  is  roasted 
before  it  is  introduced  into  the  furnace,  it  will  be  in 
a  great  measure  freed  from  the  traces  of  arsenic,  and 
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Will  then  make  good  cast  iron.  I  have  examined  the  bar 
iron,  made  from  the  fine  powdered  or  yellow  ochre,  and 
find  that  its  bad  qualities  are  owing  to  the  existence  of  con- 
siderable quantities  of  arsenic,  which  it  contains,  and  that 
substance  prevents  its  welding  firmly,  and  makes  it  "  short " 
or  brittle  under  the  hammer.  During  the  attempts  to  weld 
bars  of  iiuch  iron,  the  white  fumes  of  arsenious  acid  are 
observed  to  rise  from  the  iron,  and  the  arsenical  or  garlic 
odor  fills  the  room  in  which  the  operation  is  carried  on. 

On  account  of  the  above  mentioned  bad  qualities  of  the 
Clinton  bogiron^  the  forge  formerly  established  at  that  place 
was  abandoned,  the  iron  having  a  very  low  reputation  in  the 
market.  Arsenic  does  not,  however,  do  any  essential  injury 
to  common  cast  iron,  and  hence  I  advise  the  working  of 
the  above  described  ore  into  castings.  If  it  is  collected  just 
as  it  is  found,  the  lumps  and  ochreous  oxide  being  mixed 
together,  I  should  advise  the  washing  out  of  the  fine  powder 
by  means  of  a  current  of  water,  and  by  this  process  the  good 
ore  may  be  completely  separated,  and  the  fine  ochre  which 
subsides  from  the  water,  may  be  roasted,  and  thus  converted 
into  red  ochre  for  paint,  which  may  be  made  in  any  desired 
quantity,  and  afforded  at  a  very  low  price. 

The  following  analyses  exhibit  the  composition  of  the  iron 
ores  from  Skowhegan.  IQO  grains  of  bog  ore  from  Mr. 
Foster's  swamp,  of  brownish  color  and  compact  structure  : 

Water,        -        •        -         18.0 

Silex,  .        .        -        13.4 

Per.  oxide  of  iron,        -        68.6=Iron,  48  per  ct 

100.0 

On  roasting  the  ore,  there  is  a  slight  odor  of  arsenic, 
which  is  in  too  small  quantity  to  be  separated. 

100  grains  from  Mr.  Jonas  Barrill's  bog  : 
Water  and  vegetable  matter,     -      33.0 

Silex, 4.4 

Per.  oxide  of  iron,   -        -        -      62.0=Iron,  42  per  cent. 

99.4 
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At  Brown's  Corner,  in  Clinton,  on  the  estate  of  Mr.  Luke 
Brown,  quarries  have  been  opened  for  limestone,  which  has 
been  burned  under  the  direction  of  Mr.  Leander  Hussey. 
The  rock  is  a  blue  argillo  ferruginous  limestone,  charged 
with  numerous  crystals  of  iron  pyrites,  and  makes  a  brown 
colored  lime,  sufficiently  strong  to  slake  and  answer  for 
agricultural  purposes.  The  strata  run  N.  50*^  E.,  S.  60®  W., 
and  dip  85°  S.  E. 

100  grains  of  the  limestone  yield,  by  chemical  analysis : 
Insoluble  slate,        -        -        .        -        43.0 
Per.  oxide  of  iron,    -        -        -        -  3.0 

Carbonate  of  lime,  ,-        -        -        -        64.0 

100.0 

Limestone  also  occurs  on  the  estate  of  Mr.  A.  Brown,  in 

Clinton,  and  specimens  analyzed,  give  the  following  results  : 

Insoluble  slate,        -        -        -        -        17.2 

Per.  oxide  of  iron,  -        -        -        -  6.0 

Carbonate  of  lime,  -        -        -        -        76.8 

100.0 
At  Clinton  Falls,  there  is  also  an  abundance  of  similar 
limestone,  occurring  in  regular  strata  which  run  N.  48®  E., 
S.  48®  W.,  and  dip  S.  E.  76®.  It  contains  numerous  veins 
of  calcareous  spar,  and  is  in  many  places  of  sufficiently  good 
quality  to  burn  into  strong  and  good  lime. 

At  Mr.  Abijah  Brown's,  a  well  sunk  to  the  depth  of  twenty 
feet  disclosed  a  bed  of  fossil  marine  shells,  which  deposit  is 
forty  or  fifty  feet  above  the  level  of  the  Kennebec  river,  at 
that  place,  and  this  altitude  corresponds  very  nearly  with 
the  greatest  height  of  the  tertiary  deposits  in  Maine. 

On  reaching  Augusta,  I  went  immediately  to  Whitefield, 
to  examine  a  bed  of  limestone,  specimens  of  which  had  been 
sent  to  me.  On  Enoch  Heath's  farm,  there  is  a  bed  of  this 
rock,  running  N.  63®  E.,  S.  53®  W.,  and  dips  to  the  S.  E.  80®. 
It  is  cut  across  by  a  trap  dyke,  eight  inches  wide.  South- 
east from  this  bed,  occurs  another  of  similar  character,  four 
feet  wide,  running  in  a  parallel  direction  with  the  above- 
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Both  these  localities  have  been  wrought  to  a  trifling  extent, 
a  small  kiln  capable  of  burning  fifty  casks  at  a  time,  being 
set  once  a  year.  The  lime  is  of  good  quality,  and  is  used 
by  the  inhabitants  of  the  town.  It  is  not  easy  to  drain  the 
quarries  below  the  depth  of  eight  feet,  and  hence  they  are 
not  so  available  as  another  locality  which  I  shall  describe. 

On  the  farm  of  Mr.  Joseph  Jewett,  two  miles  south  from 
Davis'  tavern,  in  Whitefield,  four  miles  northeast  from 
the  East  River,  a  branch  of  the  Kennebec,  a  large  bed  of 
excellent  limestone  was  accidentally  discovered,  in  ploughing 
the  field.  The  discovery  having  been  made  but  a  few  days 
before  my  arrival,  I  had  an  opportunity  of  inspecting  the 
rock,  which  the  owner  had  just  uncovered.  The  bed  is 
fifteen  feet  wide,  and  I  traced  it  for  the  distance  of  one  hun- 
dred and  fifty  feet  in  length.  It  runs  N.  £.,  S.  W.,  and  dips 
about  80*^  S.  E.  It  is  favorably  situated  for  working,  and 
can  be  drained  easily  to  the  depth  of  fifteen  feet.  The  rock 
is  a  white,  fine  granular  limestone,  shaded  with  blue  clouds, 
and  will  make  good  lime.  Wood  costs  from  one  dollar  to 
one  dollar  and  twenty-five  cents  per  cord,  on  the  spot,  and 
labor  is  obtained  for  fifteen  dollars  per  month.  Under  such 
circumstances,  it  is  evident  that  the  lime  may  be  burned 
profitably. 

24th  October,  I  visited  Patrick  town,  for  the  purpose  of 
examining  the  iron  ore,  said  to  have  been  found  there. 
Several  of  the  gentlemen  interested  in  the  locality,  accom- 
panied me  to  the  mine,  and  we  examined  it,  and  found  that 
it  was  not  of  any  value.  It  is  situated  on  the  farm  of  David 
Patrick,  eastward  of  the  centre  of  the  town,  and  is  a  mass  of 
hornblende  rock,  imbedded  in  gneiss,  running  N.  £.,  S.  W. 
The  hornblende  rock  contains  manganesian  garnets,  oxide 
of  manganese,  and  small  veins  of  magnetic  iron  ore,  mixed 
with  brown  pyrites.  The  latter  mineral  would  destroy  its 
value,  even  were  there  ore  enough  for  a  furnace,  which  is 
not  the  case. 

Union.  This  town  is  one  of  the  most  important  localities 
on  the  St.  George  river,  rich  in  agricultural  and  mineral 
resources,  and  it  wants  but  free  communication  by  canal  with 
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the  sea,  to  render  it  a  flourishing  town.  Inexhaustible  quar- 
ries of  fine  marble  and  limestone,  and  a  fertile  soil,  would  soon 
repay  the  trifling  expense  of  locking  the  St.  George,  and 
would  increase  the  wealth  of  the  inhabitants.  Surveys  have 
been  made  to  ascertain  the  feasibility  of  this  project,  and  it 
was  decided  that  it  could  be  advantageously  executed. — (See 
Report  of  Capt.  Hall.) 

Among  the  great  beds  of  limestone  and  marble,  are  the 
following  : 

The  Miller  ledge,  a  bed  of  fine  greyish  white  limestone, 
twenty-nine  feet  wide,  running  N.  48^  E.,  S.  48®  W.  This 
rock  makes  a  strong  and  good  lime. 

S.  25°  W.  from  Miller's  leJge,  is  the  Orchard  Quarry, 
twelve  feet  wide  at  the  top  and  seven  at  the  bottom,  the 
depth  of  the  opening  being  ten  feet. .  It  runs  N.  48°  E.,  S. 
48°  W.,  and  dips  S.  E.  80° 

Southeast  from  the  Orchard  Quarry,  is  the  Bullin  ledge, 
which  is  a  very  handsome  white  marble,  clouded  with  grey. 
Its  grain  is  bright,  and  it  takes  a  fine  polish,  making  very 
handsome  slabs  and  blocks  for  tables,  grave-stones  and 
buildings.  This  bed  is  fifty-two  feet  wide,  and  I  measured 
its  length,  and  found  it  to  be  eleven  hundred  feet.  It  runs 
N.  33°  E.,  S.  33°  W.,  and  dips  S.  E.  65®.  The  largest  block 
of  marble  which  has  been  obtained  from  this  quarry,  is  seven 
feet  long — two  and  a  half  feet  square — and  is  perfectly 
solid  and  suitable  for  monumental  work,  or  for  sawing  into 
slabs.  Mills  have  been  erected  for  the  purpose  of  sawing 
the  marble  into  slabs  by  water  power,  and  gangs  of  four- 
teen saws  are  now  in  readiness  for  the  work.  Each 
saw  cuts  at  the  rate  of  six  inches  per  day,  in  a  block 
two  feet  long,  the  size  of  the  tablets.  Fourteen  slabs  of 
the  above  dimensions,  are  sawed  in  four  days.  In  case 
fewer  saws  are  put  in  action,  the  work  can  be  done  more 
rapidly.  Common  river  sand  is  used  for  sawing  the  stone, 
but  it  may  be  done  twice  as  rapidly  with  granular  quartz, 
which  may  be  obtained  abundantly  at  Liberty.  Blocks  of 
marble,  six  feet  long,  two  feet  eight  inches  wide,  and  two 
feet  thick,  lay  at  the  mill,  ready  for  the  saw.    Mr.  David 
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Hull,  the  superintendent  of  the  mill  and  quarry,  informed 
me  that  it  was  proposed  to  saw  slabs,  two  feet  square,  and 
two  inches  thick,  for  encrusting  brick  buildings,  in  New- 
York,  so  as  to  give  them  the  appearance  of  solid  marble. 
A  similar  expedient  was  used  in  the  buildings  of  ancient 
Rome,  and  I  have  there  seen  houses  lined  with  slabs  only 
an  inch  in  thickness. 

Near  Union  Common,  upon  the  estate  of  Captain  N. 
Bachelder,  upon  the  west  side  of  the  St.  George,  there  is  an 
extensive  bed  of  greyish  white  limestone,  which  runs  N.  24^ 
E.,  S.  24**  W.,  and  is  nine  hundred  and  twenty-four  feet 
long,  and  more  than  thirty  feet  wide. 

Upon  Harden's  ledge,  one  and  a  quarter  miles  southeast 
from  Cobb's  tavern,  upon  the  shores  of  a  pond,  there  are  also 
extensive  beds  of  limestone  ;  one  of  which  is  ninety -one  feet 
wide,  and  twenty  rods  long,  and  can  be  wrought  to  the  depth 
of  twenty-nine  feet.  Another  bed  occurs  near  the  Point,  and 
runs  across  the  promontory.  The  limestone  is  intersected 
at  the  southwest  extremity  by  a  vein  of  granite,  which  has 
been  thrown  up  through  the  limestone,  since  its  deposition. 

Considering  the  great  number  and  magnitude  of  the  lime- 
stone beds  in  Union,  it  will  appear  that  there  is  but  one 
obstacle  to  the  successful  manufacture  of  lime  for  exporta- 
tion— and  that  is  the  distance  which  it  is  necessary  to  trans- 
port it  by  land  carriage,  twelve  miles  to  Thomaston. 

The  following  estimates  will  show  the  relative  cost  of  the 
business  at  Union  and  at  Thomaston,  for  300  casks  of  lime. 

UNION.  THOMASTON. 

Quarrying,  six  cents  per  cask,  18.00  Quairying,  at  7  cts.  per  cask,  21.00 
Thirty  cords  of  wood,  at  1.50,  45.00  Hauling  to  port,  10  cents,  30.00 
Packing  kiln,  &c,  -  -  10.00  Thirty  cords  wood,  at  3.00,  90.00 
Four  days  attendance  on  kiln,   10.00  Labor  in  packing  kiln,  10.00 

Attendance  on  kiln,  10.00 

$83.00  

300  lime  casks,  at  20  cents,      00.00  $161.00 

300  lime  casks,                  60.00 

For  300  casks  of  lime,      $143.00  

Per  hundred  casks,                    47.66  3)221.00 

Transportation  to  Thomaston,    25.00  

Per  100  casks,                    77.00 

Per  100  casks,  at  Thomaston,  $72.66  72.66 

Per  100  in  favor  of  Uiuon,  $4.50 
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It  will  be  seen,  then,  that  the  Union  lime  can  be  afforded 
four  cents  less  per  cask  than  that  manufactured  at  Thomas- 
ton  ;  and  if  it  brought  the  same  price  in  the  market,  the  busi- 
ness could  be  carried  on  profitably,  were  it  not  that  by  means 
of  the  perpetual  kiln,  the  Thomaston  people  can  now  burn 
lime  from  ten  to  fifteen  per  cent,  cheaper  than  is  estimated 
above. 

26th  October,  2  P.  M.,  at  Cobb's  hotel,  barometer  29,660, 
T.  11*^  cent;  6J  P.  M.,  29.662,  T.  6J^  cent.;  6{  P.  M., 
29.652,  T.  3«^  cent. 

Passing  through  the  town  of  Washington,  I  rode  to 
Liberty,  for  the  purpose  of  examining  the  extent  of  certain 
beds  of  granular  quartz,  which  I  described  in  my  First  Annual 
Report.  A  specimen  of  this  valuable  rock,  was  first  discov- 
ered by  my  late  friend,  Capt.  Uriah  Coolidge,  of  the  Eastport 
Cutter,  while  we  were  cruising  upon  the  coast — the  captain 
having  taken  a  ride  out  to  Liberty,  obtained  the  specimen 
from  the  ledge,  which  was  at  first  supposed  to  be  of  white 
marble,  so  closely  does  it  resemble  granular  dolomite. 
While  I  was  instructing  the  assistants  in  the  art  of  examining 
minerals,  I  took  a  piece  of  this  rock,  and  discovered  it  to  be 
pure  granular  quartz,  and  have  already  described  it  as  such. 
My  active  engagements  elsewhere,  have  prevented  me  from 
exploring  its  extent  until  now,  and  thus  it  has  remained 
almost  un-noticed.  Capt.  Bickford  E.  Matthews  is  the 
owner  of  the  land  on  which  this  mineral  occurs,  and  he 
aided  me  in  every  possible  manner,  in  ascertaining  the 
quantity  that  could  be  depended  upon,  in  case  glass  works 
should  be  erected  for  its  manufacture.  The  granular  quartz 
I  found  to  exist  in  beds,  included  between  strata  of  mica 
slate,  running  N.  E.  and  S.  W.,  and  dipping  to  the  S.  E. 
The  widest  bed  measured  eleven  feet,  and  it  is  exposed  to 
view  for  the  distance  of  thirty-one  feet,  and  can  be  drained 
easily  to  the  depth  of  twenty  or  thirty  feet.  Beside  this, 
there  are  numerous  smaller  beds,  which  it  is  more  difficult 
to  measure,  as  they  are  quite  irregular. 

Passing  through  the  woods,  half  a  mile  northwest  from 
this  locality,  we  come  to  several  other  similar  beds  and  veins» 
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one  of  which  is  from  twe  to  three  Teet  wide,  and  extends 
fifteen  rods  in  length.  It  can  be  drained  to  the  depth  of 
twenty  feet  or  more,  very  easily.  A  number  of  narrow  beds 
and  ve^ns,  from  a  few  inches  to  a  foot  in  width,  also  occur, 
running  parallel  to  the  above.  From  measurements  of  those 
beds  that  are  uncovered  of  soil,  it  appears  that  there  are  about 
three  thousand  tons  of  the  granular  quartz  that  may  be  seen. 
Besides  this,  the  great  beds  evidently  run  under,  and  are  • 
ooneealed  by  the  soil,  and  extend  to  a  much  greater  dis- 
tance than  we  were  able  to  explore.  I  have  no  doubt  that 
an  ample  supply  of  the  quartz  may  be  obtained  to  supply  a 
glass  furnace ;  and  it  may  be  converted  into  beautiful  glass 
by  the  usual  operations.  It  is  much  purer  than  any  saad 
that  can  be  obtained,  being  free  from  oxide  of  iron,  and 
vegetable  matter.  When  burned  in  the  fire,  and  then  thrown 
into  water,  it  becomes  friable  and  is  more  easily  crushed 
than  loaf  sugar,  so  that  it  may  be  pulverized  by  an  ordinary 
crushing  wheel  of  iron,  turned  like  those  used  by  tanners  in 
the  bark  mill,  by  horse  or  water  power.  Wood  is  worth 
from  $1.00  to  $1.50  per  cord,  and  slabs  from  the  saw- 
mill may  be  obtained  much  cheaper,  and  will  fi>rm  the 
best  fuel  for  the  glass  furnace.  Waldoborough  is  the  nearest 
seaport,  and  is  fifteen  miles  distant  by  the  road.  Price  of 
transportation  to  that  port,  two  dollars  and  fifty  cents  per  ton, 
Belfast  is  eighteen  miles  distant,  but  the  road  is  good,  and 
the  same  price  is  paid  for  transportation  of  goods,  viz.  $3.50 
per  ton. 

From  the  above  elements,  it  is  easy  for  the  manufacturer 
to  calculate  whether  it  will  be  profitable  to  ereet  glass  works 
atXiberty.  There  is  no  such  establishment  in  Maine,  and 
since  every  person  uses  glass,  there  will  be  demand  enough 
to  take  up  all  that  any  one  furnace  could  manufacture. 

I  have  made  several  kinds  of  glass  from  this  rock,  for  the 
purpose  of  shewing  its  quality,  and  although  the  specimens' 
that  I  have  made  and  deposited  in  the  Cabinet,  are  rich  and 
beautiful,  they  are  not  to  be  compared  in  brilliancy  and 
transparency,  with  glass  made  on  a  large  scale,  for  it  is  yerj 
difficult  to  regulate  the  heat  applied  to  a  small  crucible. 
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I  should  reeommeiMl  tbe  etiabKsbnieiit  of  works  fiur  the 

raanufactare  of  window  glass,  either  crown  or  cjlinder, 

as  may  be  thought   expedient.    The  amount  of  capital 

required  is  not  more  than  forty  or  fifty  thousand  doUaijf ;  and 

if  well   managed,  would  prove  a   profitable   inTestment 

Window  glass  is  made  of  Tarious  qualities,  according  to  the 

purity  of  the  materials,  and  the  skill  of  the  workmen ;  and  I 

doubt  not  that  an  article,  equal  in  beauty  to  the  best  Bohemian 

crowns,  may  be  made  from  this  rock.    The  Bohemian  glass  is 

flsade  of  the  following  ingredienta : 

QuaitBi  or  silicioos  aaad,     -       -        -       -^        •       -        100 
Carbonate  of  lime,  pulverized  marble,  or  air  alaked  lime,  16 

CaH>onate  of  potasn,  pure  pearlash,      .        -        .        •         eO 

Sometimes  a  little  saltpetre  or  oxide  of  manganese  and 
arsenic,  is  also  added,  to  remove  vegetable  matter,  or  to  give 
a  peculiar  shade  to  the  glass. 
Ofdimiy  wiivpow  class  w  made  of: 

fiiticiooB  aand,  or  ipraaular  qaarti,        -       •        iOO 

Carbonate  of  lime, 35  to  40. 

Dried  carbonate  of  aoda,    -        •        -        -         30  •  35. 
Broken  glaaa,  IdO 

ia.....^i^^  —'*^  S  Per,  oxide  of  manganetM^  -  0.25 

(8€iaeltiass  used)  |  ^^^.^^    .    "T*    7^  .  0.20 

Mirror,  or  plats  glass,  is  made  of  the  feUownkgc  ingredients; 
Gmralar  qasftZi         •«.••..         300 
Dried  carbonatu  of  aoda,     -----  100 

Air  slaked  lime,  -..--•  43 

Bioken  giaas  ia  powder,  (eakin,)       .       -       -        300 

CSTSTAX.  QhABi  IS  OOOipOSed  of:  FJbUHT  «LASS. 

(iuartz,       ...  300  Quarts,       -        -  -  300 

Red  lead,    -        -        -  100  Red  lead,    -        -  -  300 

Carb.  potash^pura,     -  120  Potash,       -        -  -  150 

Broken  glass,       -        -  800  Nitre,         -        -  -  10 

Arsenious  acid,    •        -        0.45  Arsenic,      -        *  -  0.45 

Uk  maaMaese,  -       •       Oj0O  Oz.  maatansss,  -  OuOO 


It  vrouM  require  too  much  room  in  an  annual  Report^  to 
•jcplain  all  the  manual  operations  of  the  glass  house,  and  I 
must,  therefore,  refer  the  reader  to  the  only  oomplete  essay 
on  this  interesting  subject,  which  may  be  found  in  Dumas 
Traite  da  Chimic  Appliqube  Aux  Arts,  tome  2?.  A  more 
detailed  account  of  the  chemical  principles,  and  tlie*methods 
of  obviating  the  difficulties  in  this  art,  will  be  contained  in 
my  final  or  complete  Report,  which  will  be  drawn  op  on  the 
complolioA  of  the  surrey  of  the  State. 
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Or  all  the  arts,  I  know  of  ncme  mora  likely  to  be  tiiiproTed 
bj  geological  examinatioas,  than  that  of  Agriculture ;  since 
the  composition  of  soils  indicates  their  fertility,  or  capabilities 
of  improvement,  and  the  causes  of  barrenness.  The  science 
of  geology  demonstrates  the  origin,  and  distribution  of  the 
mineral  matterst  constituting  the  basis  of  all  soils,  to  which 
they  chiefly  owe  their  peculiarities.  I  know  that  it  is  a 
fiaiyorite  opinicm  with  many  agriculturists^  that  the  mineral 
constituents  of  a  soil  have  but  little,  if  any  influence  on  their 
fertility ;  and  that  they  suppose  tbe-ivhole  secret  resides  in 
the  presence  of  certain  vegetable  or  animal  matters ;  but  such 
a  theory  is  at  once  exploded  by  an  attentive  examination  of 
the  natural  soils,  with  their  peculiar  vegetation  $  for  it  will 
be  seen  that  there  are  regular  zones  of  vegetation,  peculiar 
to  each  geological  district,  in  which  the  same  vegetable  or 
animal  matters  are  present,  but  which  differ  essentially  iii 
their  mineral  constitution.  Thus  how  different  is  the  soil 
derived  from  granitic  rocks,  from  that  which  is  formed  by  the 
disintegration  and  decomposition  of  limestones  and  slates. 
How  peculiar  is  the  vegetation  which  foUowis  the  great  bands 
of  trap  rocks,  and  how  remarkable  is  the  growth  on  the 
ancient  clay  loams,  of  tertiary  deposition.  Whoever  con- 
siders the  attempto  made  to  raise  wheat  upon  soil  totally 
destitute  of  lime,  will  at  once  appreciate  the  value  of  that 
mineral  substance,  and  its  importance  in  the  production  of 
grain.  An  imperfect  or  blighted  product  is  sure  to  follow  tiie 
planting^  of  this  grain  upon  soils  destitute  of  lime,  while  it  ia 
well  known  that  certain  districts,  where  the  soil  contains 
this  mineral,  are  always  favored  with  luxuriant  and  heavy 
crops.    This  is  one  of  the  settled  points  ia  agriculture,  and 
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one  which  every  fanner  should  duly  appreciate,  if  he  wi^ee 
to  prosper  in  his  art.  Indian  corn  requires  but  little,  if  any 
lime,  and  hence  we  see  excellent  crops  of  that  grain  raised 
upon  sandy  plains,  unsnited  lo  wheat.  Rye,  likewise,  will 
do  pretty  well  without  it,  but  it  is  always  more. full  and 
hei^vy  where  it  exisU  in  the  soil;  and  by  aUrndtng  to  this 
circumstance,  the  value  of  the  crop  may  be  greatly  improved. 
The  overlapping  of  soils,  from  diluvial  causes,  is  also  a 
point  greatly  illuminated  by  a  knowledge  of  geology ;  and 
we  are  able,  by  meaas  of  a  good  geological  map,  to  psediel 
the  nature  of  a  soil  in  a  given  district,  with  as  iBttch  certauily 
as  we  refer  back  certain  rounded  and  transported  stones  t« 
their  native  beds.  It  is  also  easy  by  the  geological  and  lepo* 
graphical  features  of  a  country,  to  predict  the  nature  of  the 
alluvial  or  intervale  soils,  which  have  been  washed  down 
from  the  hills  and  mountains  by  brooks,  rivets  and  rai*;  and 
such  knowledge  not  only  helps  us  to  account  for  the 
phenomena  in  question,  but  also  in  the  selection  of  suitable 
grounds  for  our  various  crops. 

The  situations  in  which  are  found  substances  capable  of 
being  used  for  the  amelioration  of  soils,  is  also  pointed  out 
in  a  geological  survey  j  and  a  scientific  farmer  soon  learns 
to  avail  himself  of  tlie  natural  resources  of  the  dbuntry.  We 
also  are  able  to  indicate  by  the  natural  growth,  the  mliife  of 
the  soil,  and  to  poial  out  to  the  farmer  tracts  of  country 
which  will  form  the  best  settling  lands ;  and  by  the  applica* 
tion  of  the  science  ^f  chemistty,  we  indicate  t9  him  the 
peculiarities  of  the  different  kinds  of  soib,  and  the  modes  of 
renovatijig  those  which  are  deemed  to  be  eoihausted. 

There  are  certain  tractst  upon  which  i^ypsum  aots  favor* 
ably«.wfaile  on  others  it  doee  no  good;  and  there  are  those 
where  liming  is  required,  and  others  when  it  is  not.  Some 
soils  re<^ire  the  introduction  of  a  quantity  of  vegetable 
matter,  and  we  show  the  farmer  the  cheapest  mode  of  intro* 
dufiing  it;  others  are  wanting  in  certain  saline  matters» 
required  for  peculiar  vegetation,  and  the  natare  and  qtnn^ 
tity  of  such  matter  required,  is  indiealed  by  a  chemioal 
analysis  of  the    soiL    Eaofmooa   quantities   of  valuablf 
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iMterials  in  manures,  are  lost  by  a  want  of  chemtoal  art  in 
preserving  them,  and  still  more  is  wasted  by  improper  appK- 
eation.  The  causes  which  eSeet  these  ^r^ults,  are  well 
known  to  chemists  and  geologists,  and  by  special  examina- 
tions, the  knowledge  is  applied  to  particular  cases  with  skiH, 
and  with  certainty  in  the  result }  whereas  vast  amounts  of 
both  time  and  money  are  lavished  in  idle  experiments,  by 
those  who  are  unacquainted  with  the  laws  of  nature. 

It  is  to  correct  these  errore  in  agriculture,  that  science, 
**the  handmaid  of  the  arts,"  comes  to  our  aid,  and  by  learn- 
ing and  following  her  laws,  we  soon  come  to  a  more  perfect 
knowledge  of  the  sobject,  and  with  the  lever  which  she  pots 
in  our  bands,  overthrow  all  obstacles.  Why  is  it  that  the 
noble  art  of  agricultare»  holds  so  low  a  rank  in  the  opinion 
of  men,  if  it  be  not  that  reason  has  left  the  field,  and  givefii 
place  to  empyricism?  If  it  is  ever  to  be  restored  to  its 
pristine  rank,  and  a  new  Eden  is  to  bloom,  with  its  fmitiiil 
fields,  it  must  be  by  bringing  the  God^like  attribute  of  matt 
to  the  task  of  renovation.  I  have  always  been  startled  with 
the  gratuitous  assumption  that  knowledge  and  reason  were 
not  to  be  the  rules  of  agricultural  labor.  That  any  one 
knows  enough  to  be  a  farmer,  and  that  the  concenirated 
experience  qfthe  world  wse  rwitohe  pui  in  campeHtion  with 
ike  fkirrow  arde  af  indioidwU  experience !  Is  it  indeed  so 
with  any  other  science  or  art  ?  or  should  we  not  conceive 
it  to  be  arrant  folly  for  any  one  to  pretend  to  learn  any  other 
business,  without  availing  himself  of  the  knowledge  of  others? 
I  know  that  intelligent  men  make  no  such  gratuitous  assump« 
tiotts ;  but. still  there  may  be  many,  who  are  not  aware  of  the 
application  of  certain  sciences  which  I  mention,  to  the  im- 
provement of  this  most  important  of  arts,  or  they  may  have 
but  a  partial  glimpse  into  the  arcana  of  soienoe.  Others 
may  have  formed  an  opinion,  that  since  science  is  confessedly 
imperfect,  that  it  cannot  meet  the  exigencies  of  the  ease,  but 
that  innovations  upon  ancient  customs  are  fraught  with 
danger.  To  such  we  may  reply,  that  enough  is  ahe»dy 
known  to  render  the  art  great  service,  and  that  knowledger 
is  nmrcbing  on  with  such  rapid  strides,  that-woshould  hasten 
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ni  (mr  tnovemeiits,  test  sll  hoft>e  of  ofetttktng  her  shoold  ht 
lost. 

I  knew  a  gentleman  once,  who  tUted  that  he  was  waiting 
fer  Ihe  science  of  ehemistrjr  to  come  to  a  stop,  befete  he 
engaged  in  the  study.  It  was  then  comparatively  easy  to 
acquire  the  mass  of  information  requisite  for  the  compreb^ 
sion  of  that  science.  But  now,  look  back  to  the  accumuialed 
knowledge  on  this  subject,  which  has  loaded  our  shelves  with 
ponderous  volumes*  Is  there  now  any  better  opportunity  of 
overcoming  the  difieulty  ?  So  it  will  riiortiy  be  with  seteo* 
tific  agriculture.  But  comparatively  few  are  the  records 
now— but  with  the  new  impulse  it  has  received,  in  a  few 
years  it  will  cause  **  meek  eyed  patfence  to  fold  her  arms  in 
despair,"  when  contemplating  the  mass  of  materials  that  wiN 
be  coHectel  for  our  instruction.  **  Little  by  little  the  bird 
makes  its  nest;"  and  so  must  we  gradually  collect  the 
materials  of  knowledge.  Let  the  young  former,  therefore, 
be  on  the  alert,  and  not  let  the  rest  of  the  world  get  th^ 
start  of  him  in  his  art.  Agricultural  colleges  are  required 
throughout  our  country,  and  the  time  is  not  for  distant  when 
we  shall  see  them  in  foil  operation.  Analytical  chemistry 
and  geology,  will  be  among  the  essential  principles  of  a 
former's  education.  Botanical  knowledge  will  teach  the 
peculiarities  id  plants,  and  their  adaptation  to  peculiar  soils ; 
and  chemistry  will  teach  us  so  to  modify  our  soils  as  to  pro- 
duce such  results- as  are  required.  In  the  mean  time,  a  few 
professional  men  must  take  the  burthen  upon  their  shoulders, 
and  aid  the  former  in  his  irst  steps  in  science.  Mutual  aid 
and  good  fellowship,  will  make  the  burthen  light,  and  both 
parties  wiU  profit  by  their  association.  The  former,  attached 
lo  one  spot,  has  great  advantages  in  obtaining  facts,  which 
more  folly  illustrate  the  knowledge  of  that  particular  district. 
The  facts  so  obtained,  are  to  be  collated  and  duly  eiplained, 
so  as  to  become  capable  of  forming  general  roles  or  prin- 
ciples, for  the  guidance  of  others.  Soils  remarkable  for 
peculiar  vegetation,  luxuriant  or  barren,  form  subjects  of 
particular  interest,  capable  of  explanation  by  chemical 
analysis.    The  present  state  end  foture  condition  of  a  soil, 
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cw  in  a  QertaiB  degree  be  MeertauMd  by  a  koowle^ 
of  their  geological  origin,  and  the  nature  of  the  chemical 
leaeti^Ds  which  will  lake  place  in  it.    Advantage  may  some- 
times  be  taken  of  defect*  in  soils,  to  render  them  the  most 
powerfully  beneficial.    Thusi  in  (he  town  of  Saco,  there  ts 
an  intervale  plain,  belonging  to  Mr.  I.  Jordan,  having  several 
remarkable  substances  m  it,  which  nothing  bnt  a  knowledge 
of  geology  and  cbemtstry  could  explain  or  improve.    There 
is  a  kind  of  clay  marl,  filled  with  minute  and  almost  iaviaible 
particles  of  pyrites  or  bi-sulphuret  of  ir<m,  composed  of  54 
parts  sulphur  and  46  of  iron.  The  marl  also  contains  three  per 
cent,  of  carbonate  of  lime,  and  the  remainder  is  clay,    W  hen 
this  substaece  is  first  dug  up,  it  is  without  any  saline  taste, 
and  nearly  inert  $  but  upon  exposure  to  the  air,  it  crumbles, 
and  after  a  while,  becomes  charged  with  copperas  or  sulphate 
of  iron,  which  is  formed  by  the  oxidation  of  the  sulphur  and 
the  iron,  by  atmospheric  action.    While  in  its  first  stages,  it 
acts  as  a  powerful  fertilixer,  for  the  sulphuric  acid  is  taken 
iirom  the  iron  and  combines  with  the  lime,  forming  gypsum 
or  sulphate  of  lime,  while  the  cuude  of  iron  is  deposited. 
After  a  while,  the  copperas  or  sulphate  of  iron,  constantly 
forming,  gains  the  ascendency,  and  then  has  powerful  cor- 
rosive properties,  nine  or  ten  per  cent,  of  suphuric  acid  being 
produced ;  and  having  no  lime  with  which  to  combine,  it 
attacks  the  rootsof  the  plants  and  kills  them.-^(See  chemicai 
analysis  of  this  copperas  marl.)    Thus,  as  Mr.  Jordan  happily 
expressed  himself,  "  it  first  makes  the  corn  grow,  and  then 
^ats  oif  its  roots  and  kills  it.''    Certain  other  plants  of  the 
fpraminiBi  are  capable  of  withstanding  this  substance,  if  not 
in  great  excess ;  and  hence  herd's  grass,  rye  and  wheat,  are 
not  so  likely  to  be  destroyed  by  it,  since  they  are  armed  with 
a  coat  of  mail  composed  of  silex,  which  envelopes  their 
whole  surface ;  but  all  herbaceous  or  tender  plants  are  cut 
ofi'by  it. 

Here,  then,  we  have  a  defect  to  remedy,  and  to  turn  to  our 
account,  and  it  is  an  extremely  simple  case,  for  we  have  only 
to  add  a  sufficiency  of  lime  to  the  copperas  marl  to  render  it 
one  of  the  most  valuable  and  powerful  fertilizers.    Thus  a. 
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compost  heap  affords  us  an  accessible  remedy ,  and  the  enemy 
is  soon  tamed  and  made  subservient  to  our  will.  The  origin  of 
this  pyritiferotts  clay  is  at  once  explained  by  geology,  which 
teaches  us  that  it  is  composed  of  the  fine  particles  of  pyritif- 
erous  slate  rocks,  that  have  been  deposited  by  water.  So 
also  the  occurrence  of  nodules  of  shot  and  nut  iron  ore  in 
it,  and  the  mineral  waters  which  flow  from  the  meadows 
charged  with  sulphate  of  lime  explain  themselves  by  the 
reaction  of  carbonate  of  lime  upon  sulphate  of  iron,  an 
exchange  of  elements  taking  place  in  accordance  with  the 
well  known  laws  of  cliemical  affinity. 

Peat  also  occurs  abundantly  in  the  same  meadow,  and  by 
a  little  chemical  skill  may  be  converted  into  an  excellent 
manure  by  means  of  a  mixture  of  lime  and  a  little  barnyard 
manure  or  any  animal  matter.  Thus  three  or  four  cords  of 
the  peat  mixed  with  one  cord  of  animal  manure,  and  treated 
with  a  cask  or  two  of  slaked  lime  will  make  a  compost 
superior  in  value  to  five  cords  of  the  best  stable  manure 
alone.    They  ought  to  be  placed  in  alternating  layers,  thus : 

PEAT, 

LINE, 


ANIMAL  MANURE, 


PEAT, 


&C. 

The  whole  forming  a  regular  compost  heap.    The  chemical 
reactions  which  follow  are  chiefly  thus  :— 

The  lime  extricates  a  large  quantity  of  gazeous  ammonia 
from  the  animal  matter,  which  is  absorbed  by  and  enters  into 
combination  with  the  peat,  and  is  thus  retained  ready  for  use 
in  the  state  of  ulmate  or  geat  of  ammonia — (a  most  pow- 
erful manure) — and  the  lime  becomes  completely  carbonated 
or  air  slaked  by  the  carbonic  acid  given  out  during  ferment- 
ation, and  in  this  state  is  a  proper  and  permanent  ameliorator 
of  the  soil.  The  peat  is  converted  into  a  powder  and  soluble 
pulp,  and  becomes  more  suitable  for  the  nutriment  of  plants. 
While  if  lime  and  animal  matter  was  used  in  excess  we  shall 
have  also  a  considerable  quantity  of  carbonate  of  ammonia, 
in  the  peat,  a  well  known  and  powerful  saline  manure. 
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In  case  the  soil  is  sandy,  the  clay  marl,  neutralized  with 
lime,  is  the  most  proper  amendment  for  it,  and  such  is  gen- 
erally the  condition  of  the  fields  in  Saco,  so  that  by  a  proper 
use  of  this  marl  the  happiest  effects  may  be  realized  by  the 
farmers  in  that  town. 

I  could  quote  other  instances  of  the  kind,  but  the  above 
fully  illustrates  my  meaning,  and  will  show  how  favorable  an 
influence  scientific  knowledge  would  exert  in  agriculture, 
were  it  more  generally  appreciated. 

The  principles  which  I  have  laid  down,  have  bsen  adopted 
by  several  distinguished  farmers  of  Massachusetts,  and  their 
experience  most  fully  corroborates  the  truth  of  the  theory 
inculcated. 

I  need  but  appeal  to  the  experience  of  one  of  our  most 
intelligent  farmers  in  Massachusetts,  Elias  Phinney,  Esq.,  of 
Lexington,  to  demonstrate  the  correctness  of  the  rules  we 
have  laid  down,  with  regard  to  the  use  of  peat  for  compost 
manure,  or  to  the  beautiful  farm  of  Benjamin  Bussey,  Esq. 
of  Jamaica  Plain,  Roxbury,  where  similar  results  have  been 
obtained. 

Lexington,  January  30,  1830. 
Dk.  Charles  T.  Jackson, 

Dear  Sir : — I  herewith  send  you  a  sample  of  my  peat.  I 
am  very  desirous  of  availing  myself  of  the  benefit  to  be 
derived  from  a  chemical  analysis  of  the  same,  which  you 
kindly  offered  to  make.  A  more  intimate  knowledge  of  the 
nature  and  properties  of  peat,  which  can  be  obtained  only  by 
a  scientific  examination  of  its  constituent  parts,  would  enable 
farmers  more  justly  to  appreciate  this  valuable  species  of 
land.  It  is  from  a  want  of  this  knowledge,  that  our  exten- 
sive tracts  of  low  meadow  and  swamp  lands  have  hitherto 
been  esteemed  of  little,  or  no  value.  Allow  me  to  say,  sir^ 
^that  I  know  of  no  way,  in  which  you  could  render  a  more 
essential  service  to  the  public,  more  especially  to  farmers, 
than  by  enabling  them  to  convert  their  unproductive  and 
unsightly  bogs  and  morasses  into  luxuriant  fields,  and  sources 
of  wealth.  I  consider  my  peat  grounds  by  far  the  most  val- 
uable part  of  my  farm,  more  valuable  than  my  wood  lots  for 
fuel,  and  more  than  double  the  value  of  an  equal  number  of 
acres  of  my  uplands,  for  the  purposes  of  cultivation. 

In  addition  to  these,  they  furnish  an  inexhaustible  supply 
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of  the  most  essential  ingredient  for  the  manure  heap.  A 
statement  of  the  uses,  to  which  I  have  appropriated  peat 
lands,  and  my  management  of  them,  though  very  imperfect, 
may  serve  to  give  you  a  partial  conception  of  the^r  value  and 
useS|  and  at  the  same  time  enable  vou  to  see  how  important 
it  is  that  the  farming  community  should  have  more  informa- 
tion on  this  subject. 

In  the  first  place  they  are  valuable  for  fuel.  I  have  for 
twenty  years  past  resorted  to  my  peat  meadows  for  fuel. 
These,  with  the  prunings  of  my  fruit  trees,  and  the  brush 
from  my  uncleared  lands,  have  given  me  my  whole  supply. 
The  prunings  and  brush  are  bound  in  bundles,  and  housed, 
and  with  the  help  of  a  small  bundle  of  these  faggots,  and 

Keat,  a  quick  and  durable  fire  is  made.  It  gives  a  summer* 
ke  atmosphere,  and  lights  a  room  better  than  a  wood  fire. 
The  smoke  from  peat  has  no  irritating  efiect  upon  the  eyes, 
and  does  not  in  the  slightest  degree  oDstruct  respiration,  like 
the  smoke  of  wood  ;  and  it  has  none  of  that  drying,  unpleas- 
ant effect  of  a  coal  fire.  The  ashes  of  peat  are,  to  be  sure, 
more  abundant,  but  not  more  troublesome,  and  are  less  inju- 
rious to  the  furniture  of  a  room,  than  the  ashes  of  coal. 

The  best  peat  is  found  in  meadows,  which  have  for  many 
years  been  destitute  of  trees,  and  brush,  and  well  drained, 
and  where  the  surface  has  become  so  dry,  and  the  accumula- 
tion of  decayed  vegetable  matter  so  great,  that  but  little  grass 
or  herbage  of  any  description  is  seen  upon  the  surface.  If 
the  meadows  are  sufiered  to  remain  in  a  wet  and  miry  con- 
dition, the  wild  grasses  and  coarse  herbage  will  continue  to 
grow,  and  the  peat  be  of  a  light  and  chaffy  texture,  filled  with 
undecayed  fibrous  roots.  By  draining  they  become  hard,  and 
the  peat  becomes  compact  and  solid,  and  the  cutting  out, 
and  carrying  off  greatly  facilitated.  A  rod  square,  cut  two 
splittings  deep,  each  splitting  of  the  length  of  eighteen  inches, 
will  give  three  cords  when  dried.  It  may  be  cut  from  May 
to  September.  If  the  weather  in  autumn  be  very  dry,  the 
best  time  for  cutting  will  be  from  the  middle  of  August  to 
the  middle  of  September.  If  cut  the  latter  part  of  summer, 
or  early  in  autumn,  it  dries  more  gradually,  and  is  not  so 
liable  to  crack  and  crumble,  as  when  cut  early  in  summer. 
The  peices  are  taken  out  with  an  instrument  made  for  the 
purpose,  from  two  to  three  inches  square ;  and  if  of  good 
quality,  will  shrink  about  one  half  in  drying.  It  is  considered 
a  day's  work  for  a  man,  a  boy  and  a  horse,  to  cot  out  and 
spread  a  rod  square.  The  man  cuts  it  out,  and  lays  it  upon 
a  light  kind  of  drag,  made  for  the  purpose,  and  it  is  drawn  off 
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bjr  the  horse,  and  spread  by  the  boy  as  thick  as  the  peices  can 
lay  singly.  After  becoming  dry  enough  to  handle  without 
breaking,  it  is  made  into  piles,  cob-house  fashion,  of  from 
twelve  to  twenty  peices  in  a  pile.  It  will  then  require  about 
four  weeks  of  dry  weather  to  render  it  fit  to  be  housed  for 
use.  The  top,  or  turf,  is  thrown  back  into  the  pits,  from 
which  the  peat  is  taken;  and  if  well  levelled,  and  the  ground 
drained,  it  will,  after  the  first  year,  give  a  large  crop  of  foul 
meadow,  or  other  lowland  grass.  Peat,  taken  from  land 
which  has  been  many  years  drained,  when  dried,  is  nearly  as. 
heavy  as  oak  wood,  and  bears  about  the  same  price  in  the 
market. 

The  value  of  peat  and  swamp  lands  for  tillage,  is  now 

fretty  well  known,  and  acknowledged.  Some  years  since, 
occasionally  sold  to  my  neighbors  a  few  rods  of  my  peat 
land,  yearly,  to  be  cut  out  for  fuel,  at  three  dollars  per  rod, 
bein^  at  the  rate  of  four  hundred  and  eighty  dollars  per  acre ; 
but  finding  this  sum  to  be  less  than  its  value  for  cultivation, 
especially  when  laid  to  grass,  I  have  declined  making  further 
sales  at  that  price,  f  have  raised  upon  my  reclaimed 
meadows,  seventy-five  bushels  of  com,  five  hundred  bushels 
of  potatoes,  or  from  four  to  five  tons  of  the  best  hay,  at  a 
first  and  second  cutting,  to  the  acre,  at  a  less  expense  of 
labor  and  manure,  than  would  be  required  to  produce  half 
this  crop  upon  uplands.  To  render  these  lands  productive, 
they  should  be  thoroughly  drained,  by  digging  a  ditch  around 
the  margin  of  the  meadow,  so  as  to  cut  off  the  springs,  and 
receive  the  water,  that  is  continually  flowing  in  from  the 
surrounding  uplands.  If  the  meadow  be  wide,  a  ditch 
through  the  centre  may  be  necessary,  but  this  will  be  of  no 
use  without  the  border  ditches.  This  being  thoroughly 
done,  and  the  surplus  water  all  drawn  oiT,  the  next  step  is  to 
exterminate  the  wild  grasses,  and  herbage  of  every  kind, 
that  grow  upon  the  surface.  To  effect  this,  the  method 
heretofore  generally,  and  now  by  some  pursued,  is  to  cover 
with  gravel  or  sand,  top  dress  with  manure,  sow  the  grass 
seed,  and  then  rake,  or  bush  it  over.  This,  for  the  first  year 
or  two,  will  give  a  good  crop  of  hay  ;  but  afler  this,  I  have 
invariably  found  that  the  more  coarse  and  hardy  kinds  of 
wild  grass  would  work  their  way  through  the  sand,  or  gravel, 
and  entirely  supplant  the  cultivated  grasses — when  the  whole 
must  have  another  covering,  or  be  abandoned  as  worthless. 
If  to  be  planted  with  corn,  or  any  of  the  root  crops,  my 
course  has  been  to  turn  over  the  turf  or  sward  with  a  plough 
barving  a  wrought  iron  share  or  coulter,  ground  to  a  sharp 
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edge,  in  the  driest  season,  say  in  the  month  of  September, 
roll  down  as  hard  as  possible,  carry  on  in  the  winter  a  suffi- 
cient top  dressing  of  compost,  twenty  cart-loads  to  the  acre, 
and  in  the  spring  plant  with  corn,  or  roots,  without  disturb- 
ing the  sod.  When  the  corn  or  roots  are  taken  off,  the 
surface  is  made  smooth  with  the  cultivator,  or  hoe  and 
harrow,  and  late  in  November,  or  just  before  the  heavy 
frosts  set  in,  sow  with  herd's  grass  and  red  top  seed,  half  a 
bushel  of  the  former  and  one  bushel  of  the  latter  to  the  acre. 
The  field  is  then  rolled,  which  completes  the  process.  If 
the  plough  does  not  turn  the  sods  smooth,  it  will  be  necessary 
to  follow  it  with  the  bog  hoe,  to  level  the  uneven  places* 
By  keeping  the  sod  undistitrbed  in  the  cultivation,  a  more 
firm  and  compact  surface  is  formed,  upon  which  oxen  or 
horses  may  work,  generally,  without  danger  of  miring.  If 
the  land  is  intended  for  grass,  without  the  intervention  of  a 
hoed  crop,  the  turf  is  turned  over  with  the  plough,  as  before 
stated,  in  August  or  September,  or  as  early  as  the  surface 
becomes  dry  enough  to  admit  the  oxen  or  horses  upon  it; 
then  follow  with  ihe  bog  hoe,  and  turn  over  such  parts  as 
the  plough  has  left  unturned,  make  the  whole  smooth  with 
the  hoe,  and  late  in  November,  spread  on  a  top  dressing  of 
compost,  not  less  than  twenty  cart  loads,  made  half  of  loam, 
and  half  of  stable  manure,  to  the  acre;  then  sow  the  grass 
seed,  and  bush,  and  roll  down.  If  the  ground  be  miry,  so 
as  to  render  the  use  of  the  plough  impracticable,  the  bog  hoe 
must  be  resorted  to,  and  the  whole  turned  over  by  hand,  and 
top  dressed,  and  seeded  to  grass,  as  above  stated.  The  cost 
of  turning  over  with  the  hoe,  will  be  twenty  dollars  per  acre, 
at  the  usual  price  of  labor.  This  mode  of  culture  com- 
pletely subdues  the  natural  wild  grasses,  and  gives  a  compact 
and  rich  surface  of  vegetable  mould,  which  will  give  an 
abundant  crop  of  the  best  English  hay  for  four  or  five  years, 
without  the  aid  of  more  manure.  If  the  sod  is  disturbed  and 
attempted  to  be  pulverized  in  the  course  of  the  cultivation, 
the  surface,  when  laid  to  grass,  will  be  loose  and  spongy— 
an  extra  top  dressing  of  loam  and  manure  will  be  required, 
and  after  all,  the  surface  will  not  become  so  compact,  nor 
the  produce  by  any  means  so  great.  Should  meadows  be 
found  too  soft  and  miry  to  admit  of  their  being  ploughed  in 
the  summer,  or  autumn,  and  the  expense  of  turning  with  the 
hoe  should  be  thought  to  be  too  great,  I  would  advise 
ploughing  in  the  spring,  when  the  frost  is  out  to  the  depth 
of  three  or  four  inches,  carting  on  the  manure,  and  then 
flowing  or  planting  at  a  convenient  and  proper  season.     The 
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art  of  reclaiming  the^e  low  meadows,  consists  in  taking  off  all 
the  surplus  water  by  judicious  draining,  and  in  thoroughly 
exterminating  the  natural  herbage  and  grasses.  This  being 
elSected,  we  have  our  rich  bottoms,  equally  as  productive  as 
the  deep  all u vials  of  the  west,  and  obtained  at  a  cost  and 
sacrifice  infinitely  less. 

The  third  particular,  in  which  peat  lands  may  be  considered 
valuable  to  the  farmer,  consists  in  furnishing  him  with  a  very 
important  ingredient  for  his  compost.  Peal  is  made  up  prin* 
cipally  of  decomposed  vegetable  substances,  with  a  portion 
of  the  lighter  particles  of  vegetable  mould,  washed  in  from 
the  surrounding  highlands.  Hut  when  taken  fresh  from  the 
pit,  it  contains  certain  antisceptic  properties,  injurious  to 
vegetation,  which  must  be  absorbed,  or  neutralized,  by  a 
combination  with  other  substances,  in  order  to  render  it  food 
for  plants.  This  may  in  some  measure  be  effected  by  expo* 
Bure  to  the  action  of  the  air  and  frost.  Where  the  surround- 
ing uplands  are  composed  of  gravel  or  sand,  the  peat  or 
swamp  mud  may  be  called  silicious,  and  is  less  valuable  for 
manure,  especially  if  the  adjacent  uplands  rise  abruptly ; 
when  composed  principally  of  clay,  the  peat  is  aluminous — 
this  is  frequently  found  resting  on  beds  of  marl,  and  is  con- 
sidered much  richer,  aiid  more  valuable  for  the  compost 
heap. 

I  have  annually,  for  some  years  past,  used  on  my  farm 
some  hundreds  of  loads  of  peat  mud,  which  is  either  thrown 
into  my  hog  stye,  or  mixed  with  fresh  stable  dung,  or  with  lime. 
When  mixed  with  green  stable  manure,  the  proportions  are 
two  parts  of  peat  mud  to  one  of  dung;  and  1  am  confident, 
from  repeated  experiments,  that  a  load  of  this  compost,  well 
mixed  and  fermented,  will  give  as  great  a  produce,  and  a 
more  permanent  improvement  to  the  soil,  than  the  same 
quantity  of  stable  manure.  In  this  opinion,  I  am  not  alone. 
Other  accurate  and  intelligent  cultivators,  have  made  similar 
experiments  with  similar  results. 

The  vegetable  substances  of  which  peat  is  composed, 
having  been  decomposed  in  stagnant  waters,  they  have  not 
passed  through  a  putrefactive  fermentation,  and  are  therefore 
supposed  to  retain  much  of  their  natural  oils,  gums  and  acids. 
Peats,  in  this  region,  are  also  supposed  to  contain  portions 
of  sulphate  of  iron,  or  copperas,  oxide  of  iron,  &c.  This 
opinion  is  formed  from  noticing  the  difference  between  the 
effect  produced  by  using  the  peat  mud  on  grounds,  when 
first  taken  out  of  the  meadow,  and  that  which  is  produced 
after  fermentation,  with  stable  manure,  or  by  mixing  it  with 
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liroe.  The  ashes  of  peat  have  little  or  no  perceptible  effects, 
when  used  alone,  but  by  mixing  them  with  lime,  they  become 
a  valuable  manure. 

That  our  peat  may  possess  other  and  different  properties, 
which  are  in  a  greater  or  less  degree  injurious  to  plants,  is 
highly  probable.  These  can  be  detected  and  remedied  only 
by  the  aid  of  science.  It  is  to  the  agricultural  chemist,  that 
the  practical  farmer  must  look  for  a  development  of  his 
resources,  to  remove  the  obstacles  which  impede  his  progress, 
and  to  impart  that  information  which  will  give  confidence  to 
action,  and  a  successful  issue  to  labor. 

With  an  earnest  desire  that  you  may  persevere  in  your 
useful  labors,  I  am,  dear  sir, 

With  the  highest  respect, 
Your  obedient  servant, 

E.  PHINNEY. 

Having,  two  years  since,  given  Dr.  N.  C.  Keep  some  iiw 
■tractions,  relating  to  the  management  of  peat  compost,  that 
gentleman  communicated  them  to  his  father,  an  old  and 
intelligent  farmer,  residing  at  Longmeadow,  upon  the  Con- 
necticut river ;  and  the  experimental  trial  having  been  made 
to  his  satisfaction,  he  politely  furnishes  me  with  the  following 
iaterestiog  statistics : 

To  Charles  T.  Jackson,  State  Geologist,  &c. 

Dear  Sir : — ^Being  much  indebted  to  you  for  information 
in  regard  to  the  use  of  peat,  as  a  manure,  and  the  mode  ia 
which  its  acid  properties  may  be  not  only  neutralized,  but 
made  a  most  valuable  food  for  plants,  1  beg  leave  to  state, 
that  in  the  fall  of  1836, 1  took  from  my  bog  about  three  cords 
of  peat,  and  placed  it  in  a  pile  on  the  nearest  solid  land,  in  the 
woods.  It  remained  there  undisturbed  until  sometime  in 
November,  1 837.  By  the  action  of  the  frost  of  the  preceding 
winter,  and  the  heat  of  the  summer,  it  had  lost  much  of  its 
adhesive  property,  and  was  greatly  reduced  in  weight. 

I  now  brought  it  home,  and  while  one  was  unloading, 
another  sifted  in  lime  with  the  hand,  (it  having  been  previ- 
ously slaked  to  a  fine  powder,)  at  the  rate  of  one  bushel  to 
a  cord  of  peat.  Lime  having  been  thus  scattered  evenly 
through  the  whole  mass,  nothing  further  was  done  to  it  until 
about  the  middle  of  the  next  May.  Observing,  after  the 
manure  had  been  removed  from  the  barn  yard,  that  a  con« 
fiiderable  quantity  of  water  from  the  rains  had  collected  itself 
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in  the  lowest  part  of  the  yard,  (say  six  or  eight  barrels,)  I 
had  the  peat  removed  into  it.  The  garnet^colored  wash  of 
the  yard  was  rapidly  and  entirely  absorbed.  I  allowed  it  to 
remain  in  this  situation  until  the  first  of  June,  during  which 
time  its  color  had  changed  from  mahogany  to  a  jet  black. 
Fermentation  did  not  take  place. 

By  the  successive  action  of  the  frost,  lime,  and  the  wash  of 
the  yard,  the  sensible  qualities  of  the  peat  had  verv  much 
changed.  When  first  taken  from  the  bog,  it  was  pulpy  and 
very  adhesive — could  be  spread  like  butter ;  now  it  was  a 
fine  powder,  having  entirely  lost  its  peculiar  adhesive 
properties. 

I  used  the  manure  thus  prepared,  for  squashes — planting 
fifteen  rods  of  ground,  very  sandy  and  much  ezposod  to 
drought.  After  the  manure  had  been  dropped,  (one  shovel 
full  in  a  hill,}  I  sprinkled  a  little  lime  in  each  hill,  directly 
upon  the  peat.  Upon  this,  I  planted  the  autumnal  marrow 
squash.  The  seeds  came  up  well,  and  the  plants  were  of  a 
healthy  color.  Some  of  the  plants  were  entirely  destroyed, 
and  all  of  them  badly  eaten  by  insects ;  the  yellow  bug  was 
most  destructive.  The  plants,  after  they  had  recovered  from 
this  shock,  grew  more  rapidly  than  any  that  I  had  before 
witnessed.  The  color  of  the  vines,  and  the  rapidity  with 
which  they  covered  the  ground,  were  most  convincing  proofii 
to  my  mind  that  they  were  perfectly  healthy,  and  well  sup- 
plied with  nutriment.  In  the  severe  drought  which  came  on 
in  the  summer,  these  vines,  for  many  weeks,  did  not  appear 
to  suffer,  while  others  of  a  similar  kind  in  the  neighborhood, 
were  dead  and  dying.  The  result  was,  that  notwithstanding 
the  long  continuance  of  the  drought,  in  which  nearly  all  our 
potatoes,  peas,  <&c.  were  killed,  these  squashes  were  pre- 
served,  and  yielded  a  middling  crop. 

I  also  used  the  compost,  as  above,  on  intervale  land,  near 
the  Connecticut  river,  soil  alluvial,  no  stones  or  gravel— can 
be  easily  compressed,  does  not  bake  in  the  sun — has  been 
cultivated  for  more  than  one  hundred  and  fifty  years,  and 
yields  a  very  scanty  crop,  without  manure.  The  compost 
was  spread  over  the  ground,  and  ploughed  in,  at  (he  rate  of 
Dine  cords  to  the  acre  of  ground ;  thus  prepared,  I  planted 
thirty  roils  with  susar  beets— distance  between  the  rows, 
eighteen  inches — hills  eight-  inches — one  seed  in  a  hill. 
The  seeds  proved  bad,  not  more  than  one  third  coming  up — 
yet  I  had  1 16  bushels  of  beets ;  while  above  an  acre  of  the 
same  land,  manured  with  the  be»t  stable  manure,  at  the  rate 
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of  tsrelve  Gcnrda  to  the  acre,  did  not  produce  one  hundred 
buabek.  Two  rows  of  poUtoes  were  planted  next  ttie  beets ; 
the  land  had  been  designed  for  beets,  and  was  prepared  pre- 
cisely the  same.  Between  these  two  rows  and  more  than 
an  acre  immediately  adjoining,  (where  a  larger  quantity  of 
best  barn-ynrd  or  animal  manure  was  used,)  there  was  a 
very  perceptible  difference  in  faror  of  the  former.  I  also 
•planted  a  few  hills  of  potatoes  on  very  ^ndy  land,  in  the 
lalter  part  of  June.  Into  the  hille  I  put  peat,  which  had 
been  saturated  with  lye,  from  the  bottom  of  a  soap  tub-«— no 
lime.  The  tops  of  these  potaioes,  during  the  whole  drought, 
were  of  the  most  living  green,  and  the  most  luxuriant  growth 
that  I  ever  beheld.  They  were  killed  by  the  frost  in  the  fall, 
before  maturity — the  potatoes  were  small. 

In  conclusion,  I  would  mention,  that  I  am  so  well  pleased 
with  the  result  of  these  experiments  on  a  small  scale,  that  I 
am  now  preparing  one  hundred  and  fifty  cords  of  peat,  and 
(ifly  casks  of  Camden  lime,  and  ail  the  animal  manure  I  can 
make,  to  enrich  as  fast  as  possible  my  whole  farm. 

Expenses.  I  get  out  my  peat  by  ox  team  and  cart. 
Three  men  can,  in  this  way,  get  out  eight  cords  per  day, 
$4.00;  price  oflime,  $1.50  per  cask.  My  peat  being  three 
and  a  half  miles  from  my  barn,  that  portion  of  it  which  I 
bring  home,  I  estimate  to  cost  me,  for  carting,  one  dollar 
per  cord.  The  peat  and  the  lime  for  the  compost — using 
one  third  of  a  cask  oflime  to  a  cord  of  peat — then,  cost  me, 
on  the  ground  near  the  peat  bog — three  cords  of  peat,  $1.(^0 
— K>ne  cask  of  lime,  $1.60;  that  which  I  cart  home,  $1.00 
per  cord  more. 

I  intend  to  put  about  one-sixth  part  of  animal  manure,  but 
as  it  cannot  be  purchased  in  any  adequate  quantity,  it  is  more 
difficult  to  fix  a  price.  The  nearest  place  where  livery  stable 
manure  is  sold,  is  four  miles ;  price  there,  per  cord,  $8.00— 
cost  of  carting,  $1.50. 

Five  cords  of  peat,  delivered,       -        -        -         $7.50 
Two  and  one  third  casks  oflime,  delivered,  3.50 

One  cord  livery  stable  manure,  "        -  4.50 

$16.60— 
divided  by  six — the  number  of  cords,  not  estimating  the 
increase  of  quantity  from  the  bulk  of  the  lime — ogives  the 
cost,  two  dollars  and  fifty-eight  cents,  delivered— or  one 
dollar  and  fifty-eight  cents  per  cord,  at  the  peat  bog. 

(Signed)  SAMUEL  KEEP. 
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Baor  Mr  •*— Hefewitb  am  tiie  fe<A8,  cwHectedinrWi  wn,  «t 
my  /eqveH,  by  my  fattier,  Saouiel  Keefi^  of  LoogniMriew. 
My  own  apinion  ia,  tbat  a  new  em  ha»  begun  in  agriceltom. 
The  quantity  of  one  third  of  a  cask  of  lime  to  a  cord,  was 
selected  in  the  absence  of  chemical  experiments,  to  deter- 
mine how  much  was  absolutely  needed  to  neutralize  the 
ttlinic  acid,  because  be  prefers  to  put  on  ten  to  twelve  corch 
to  the  acre— «nd  tweWe  cords  wo«id  take  Ibar  ttaku  of  iime 
to  the  aere.  If  lime  was  aa  cheap  as  in  Mame,  h^  woaid 
probably  have  put  in  more.  Notwithstanding  the  expense 
appears  to  be  great,  my  father  feels  confident  that  he  gets  a 
better  article  in  compost  at  $2.58,  than  the  livery  stables 
furnish  at  $3.00,  with  the  additional  cost  to  him  of  $1.50  for 
carting,  making  $4.50.  N.  C.  KEEP. 

In  order  that  a  plant  should  absorb  the  requisite  nutricient 
matters,  it  is  essential  that  its  rootlets  should  have  free  play, 
and  hence  the  necessity  of  a  proper  texture  in  soils.  It  is 
also  requisite  that  the  materials  should  be  rendered  in  some 
degree  soluble ;  and  that  the  soil  remain  permanently  good, 
it  is  essential  that  it  should  not  be  too  loose  in  its  texture ; 
for,  against  the  opinions  of  some  farmers,  I  still  maintain 
that  the  principal  and  most  active  ingredients  of  manures  and 
soils,  are  lost  by  solution  and  infiltration,  the  evaporation 
being  as  it  were  but  a  drop  in  the  bucket.  On  this  point, 
however,  I  shall  present  some  considerations  hereafter. 

There  is  also  another  property  of  soils  too  generally  lost 
sight  of,  namely,  their  electro  motive  power,  and  their 
influence  in  this  manner,  upon  the  absorbing  spongioles  of 
the  radicles,  producing  the  effect  called  by  M.  Dutrochet, 
endosmoaey  or  internal  impuUe.  This  effect  is  most  assuredly 
produced  by  those  mixtures  and  combinations  of  mineral 
matters  and  salts,  with  vegetable  humus,  which  characterize 
luxuriant  soils.  Here,  then,  is  a  new  field  of  research  for  the 
philosophical  farmer,  who  will  find  the  still  small  galvanic 
currents  which  take  place  among  the  particles  of  soil,  are 
busy  preparing  his  bread.  The  influence  of  electricity  has 
long  been  known  to  hasten  vegetation,  and  plans  will  ulti-> 
mately  be  adopted  to  bring  the  results  of  the  laboratory  into 
the  hot  bed  and  green  house,  while  a  contemplation  of  the 
18 
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r  mH  ilknirtte  Iboie  graal  mImmI  hbMfttoriit — 
the  eom-fi^Mt  of  die  fttwer.  A  «otl  cooMtiiig  of  m#  MmT 
^  earthy  i»  fromen— -do  matter  of  what  eaifh  it  may  be  com- 
posed, whether  ailex,  alumtna,  lime  or  gypsum.  Pun 
vegetable  matter ,  i$  also  barren;  but  proper  cambinatume  or 
matiwree  qftkree  earthe^  olwajfM  produce  fertility,  provided 
lbe|Hiiiiliimor  £mk1  of  the  plaat  be  pieieiit  ako«  CeitM 
Mline  matters  are  tatd  to  stinmlaie  ptantsi  and  by  this  I 
understand  that  they  produce  electrical  movements  or  endos- 
mose,  for  they  will  act  in  a  similar  manner  upon  dead  or 
inorganic  matter,  as  seen  in  Dutrochet^s  experiments.  By 
saline  stimulants,  the  foliage  of  plants  is  rapidly  and  sul>* 
Btantially  developed,  owing  to  the  absorption  of  carbonic 
acid  gas  from  the  atmosphere,  and  the  retention  of  its  carbon^ 
while  the  oxigen  gas  is  exhaled  by  the  green  leaves.  And 
since  such  stimuli  tend  only  to  the  development  of  the 
foliage,  and  act  against  both  germination  and  ripening,  the 
proper  time  to  apply  such  substances,  is  after  the  plant  has 
shot  up,  and  before  it  begins  to  ripen  its  seeds  or  fruits. 
These  principles  are  generally  unknown  to  farmers,  and 
hence  their  unskilful  application  of  gypsum,  salt,  &c.,  as 
dressings  to  soils.  They  also  neglect  to  consider  the  native 
habitat  of  their  plants,  and  hence  often  apply  the  wrong 
stimuli.  Now  it  is  evident,  that  since  asparagus  plants, 
onions,  cabbages,  and  similar  vegetables,  are  native  plants 
of  the  sea-coasts  of  those  countries,  to  which  they  are  indi- 
genus,  that  if  they  are  to  be  cultivated  in  soils  free  from 
saline  matter,  salt  may  be  advantageously  used  in  small 
quantities,  to  render  them  more  luxuriant.  Gypsum  and 
sea  salt  have  nearly  the  same  effect  upon  plants,  and  hence 
when  the  soil  derives  saline  matter  from  salt-water  spray,  or 
vapor,  gypsum  will  not  benefit  the  soil,  or  act  as  a  stimulant 
upon  plants.  This  opinion,  which  is  proved  in  the  Prize 
Essay  of  Professor  Le  Cocq,  on  saline  manures,  explains 
the  fact,  well  known  in  Maine,  that  gypsum  exerts  but  little 
action  upon  the  soils  near  the  sea-coast,  but  does  act  favor- 
ably on  the  soils  of  farms  situated  in  the  interior  of  the  State, 
especially  on  those  which  contain  small  quantities  of  carbo* 
nate  or  geate  of  lime. 
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At  I  liarre  ibfiwenif  statsdi  it  ii  eiMest  from  a&  exoninft- 
«kiii  ^4hB  nmienil  iogmtiMts  6f  toils,  thiit  xhtj  aU  €tigk^ 
ated  from  tk»  deconqfOBUtan  and  dUintegrcfHam  ff  roclki^ 
which  far  age»  have  been  acted  upon  by  air  and  waUr;  those 
ngentt  having,  by  their  mcMsbanioal  and  chemical  powert, 
ehivared  and  crumbled  the  solid  ledges  into  those  pulverulent 
VNHteis  which  ferai  the  basis  of  ail  soils— to  which,  subse- 
qoentiy,  small  quantities  of  Yegetable  humns  are  added  by 
die  decay  of  plants. 

Ancient  soils.  There  have  been  various  epochs  in  the 
earth's  history,  when  soils  were  thus  formed,  and  after  bearing 
their  luxuriant  vegetation,  were  reconverted  by  aqueous 
and  igneous  causes,  into  rocks,  the  structure,  and  fossil 
contents  of  which,  denote  their  origin  to  have  been  from 
sedimentary  matter,  hardened  by  pressure  and  heat.  Thus, 
when  we  look  back  to  the  epoch  of  the  transition  formations, 
we  find  the  rocks  composing  that  series  to  be  composed  of 
agglomerated  sand  and  pebbles,  cemented  by  clay,  which 
presents  itself  in  an  indurated  form,  the  result  of  igneous 
action.  Marine  shells,  contained  in  the  grauwacke  rocks 
jnst  described,  evince  that  this  deposit  was  chiefly  formed 
beneath  the  waters  of  the  sea,  while  some  portions  of  it  were 
deposited  in  fresh  water,  as  proved  by  the  presence  of  certain 
plants,  peculiar  to  bogs  and  lakes.  The  slates  of  this  forma« 
tion  contain  prints  and  casts  of  numerous  plants — such  as 
ferns,  equisetacese,  lepidodendrm  and  stigmarics;  while 
beds  of  anthracite  coal,  shewing  by  their  structure  and  com*- 
position  their  vegetable  origin,  are  also  included  between  the 
strata. 

Now  it  is  evident,  that  the  above  mentioned  plants  could 
not  have  grown  without  a  soil,  and  the  rocks  in  which  they 
are  imbedded  bear  every  proof  that  they  were  once  in  that 
condition. 

Secondary  soils.  We  come  next  to  the  secondary  epoch| 
and  here  again  we  are  astonished  to  find  proofs  of  a  numerous 
succession  of  alternating  beds  of  soil,  each  having,  for  long 
periods  of  time  bore  their  perennial  verdure  of  intertropical 
plantSj  allied  to  those  above  noticed,  but  more  complicated 
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«nd  perfect  in  their  Btmcture.-  Tke  miJiloaM  md  dktlw 
df  this  forKMlion  are  i«it  hertNiri»  of  ueieftt  ¥eg«lttwi| 
and  their  strata  coniaiai  wdl  preserved  betfKeea  their  sheeia^ 
perfect  impresatons  of  numerotts  genera  of  plants,  the  species 
•f  which  are  now  extinct.  Large  trunks  of  trees  are  aiai^ 
exposed  by  opening  coal  mines  and  quarries  of  ssndslenet 
while  the  numerous  and  reiterated  strata  of  coal  itsdf  nkm 
bear  ample  proofs  of  their  vegetable  origin* 

Here,  then,  we  have  another  epoch,  at  which  soils  existetf) 
produced  their  abundant  vegetation,  stored  tiie  earth  with 
fuel,  and  then  were  reconverted  into  solid  rocks,  to  be  again 
subjected  to  the  wear  and  tear  of  elemental  strife. 

The  TERTIARY  £FOCH  was  of  a  milder  character,  and  but 
little  disturbance  of  the  solid  rocks  appears  to  have  been 
effected  during  those  submersions,  wben  the  plastic  clay« 
calcareous  marls  and  strata  of  perfectly  preserved  marine 
shells,  were  deposited.  These  scdementary  matters  appear 
to  have  resulted  finom  a  slow  and  gradual  deposition  of  claj 
and  other  fine  scdementary  afiatter,  which  beaeatb  the  sea, 
became  soon  inhabited  by  numerous  shell  fish,  and  wetet 
imbedded  in  succession  as  we  now  find  Ibem,  since  the 
elevation  of  the  land  above  the  encroachment  of  the  sea. 

When  we  consider  the  several  periods  which  I  have  briefly 
mentioned,  it  will  nt  once  reveal  to  any  reflectii^  person, 
that  tho  world  has  been  during  the  lapse  of  inooBceivid>le 
ages,  subject  to  great  revolutions  in  its  geological  organise-' 
tion.  At  one  time,  the  rocks  are  worn  down  into  soils,  and 
bear  their  vegetation — ^then  continents  were  sunk  in  the 
ocean's  depths,  and  subsequently  were  raised  again,  the  sorla 
having  in  the  mean  time,  been  converted  into  rocks.  By 
such  considerations,  we  soon  learn  to  respect  the  antiquity 
of  the  world ;  and  knowing  that  such  records  are  legibly 
written  on  the  tablets  of  stone,  we  feel  a  natural  desire  to 
read  nnd  understand  their  meaning. 

Ancient  alluvial  soils,  or  diluvium.  Subsequent  to 
the  epochs  of  which  I  have  spoken,  we  find  that  another 
scene  of  violence  disturbed  the  tranquility  of  the  great 
deep,  and  the  northern  ocean  was  hurled,  with  its  seas 
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wrf  flmi»i«w  ifVgfh  nid  <lff»o|ttiiDg  tbem  far  sputh  of  tbeif 
fonnoff  «i«ttAC  plafita  white  tb^.  grqc^v^a,  accatchea  aii4 
water  marks  upoa  the  surface  of  the  fixed  ledges,  shew  the 
direction  io  whipb  the  ciirrept  passed.  By  such  a  floods 
(proofs  of  which  ar^  neaijly  univeiwl  in  Mamey  as  elsewhere,) 
tiie  soils  were  transported  aad  commingled,  so  that  we  rarely 
find  a  soil  similar  to  4he  rooks  beaeaih  it,  l^t  identical  witb 
tt»l  derived  from,  other  rocks,  which  occur  to  the  north  and 
northwest.  Having  already  cited  so  many  localities  io  proof 
^f  tbia  positioib.I  shall  not  here  recapitulate,  and  the  intel- 
ligent observer  will  find  so  many  illustrations  in  Maine,  to 
fatisiy  bia  rational  curiovilty  on^  the  subject,  that  be  need  not 
long  remain  in  doubt  as  to  the  facts. 

MooBfuf  jkLboviau  spHiS.  Tbe  present  causes  which  act 
npoa  4he  solid  rocks,  are  both  <^mieal  aad  mecbaaioaL 
Oxipen,  from  tl^  atmoaphere  and  from  -water^  is  constantly 
•ffectsng'some  portions  of  tbe  work,  esfiecially  where  tho 
vooks  contain  pyrites.  Rivers,  tonenls,  brooks,  and  evea 
vattty  ^t^  gradually  aweeptng  away  the  solid  rooksj  by  Iheif 
eentinuod  action  ;  bat  more  poweriul  than  all  others,  is  the 
action  of  freestag  water,  which,  by  an  almost  irresistibly 
«rpansive  force,  reads  all  rocks,  into  which  water  can  ifaid 
a  passage,  and  orambles  down  those  which  are  porous  ia 
Ihetr  structure.  Upoo  the  coast,  the  sea  ever  beating  the 
solid  rocks  and  barling  the  loose  fragaieats  with  tbe  force 
df  battering  ordaance  against  the  shores,  wears  away  the 
ledges,  the  detritus  being  either  spread  out  on  the  bottomi 
er  sifted  up  at  the  mouths  of  bariiors  and  estuaries. 

Allavial  sotls  are  produced  by  the  traaspertatioa  of  fiatf 
particles,  by  aqueomr  agency,  from  higher  sources,  and  are 
especially  brought  down  aad  depostled  durfaig  firesbets, 
w4ien  a  river  bursts  its  confines,  and  being  dinHoished  in  its 
velocity,  deposits  its  sedementary  matter  over  the  intervales. 
The  fiwee  of  the  wind  is  also  constantly  removing  fine  parti- 
ales  of  soil  from  one  district  to  another,  and  the  dust  of  ages 
ia  of  greater  importance  than  is  commonly  believed.  Enough 
haaJieen  said  on  this  attb]ect  to  e^ciis  iaqiury,  and  to  stimu** 
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tete  otto*  to.  tMi  otwr  lk»  |Nig«»  ^f  MUvrBf  ibr  tlieiv  own 
•atisfac^ion,  aod  lhi«  is  aU  that  eaa  ba  oxpaefted  from  ifilfai«> 
ductory  remark*,  snob  ai  I  bow  ofibr  to  ttie  wflnolittg 
obserrac 

.  It  most  not  be  expected  that  aay  ose  locality  10  to  fiirBith 
all  the  data  for  the  eiucidatioo  of  a  general  theory ;  bat  a 
discrimiaating  eye  will  quickly  select  such  as  may  bear  apoa 
the  siibject  10  qaeation.  B«M>k«,  lehtiag  the  obserrationi 
and  experience  of  others  should  also  serve  to  guide  tlraaa 
who  may  engage  in  this  study. 

In  Older  to  examine  a  soil,  we  mast  beoosM  faasitistf 
with  the  mineral  ingredients  whiah  enter  into  the  ooao* 
position  of  ordinary  rocks,  and  leam  to  disorimtnate  themi  . 
even  when  masked  by  a  oovering  or  stain -from  metallaa 
oxides  and  vegetable  haanus.  By  practice,  this  is  easily 
done,  where  the  particles  are  distinctly  visible  to  tbeeyei 
but  when  they  are  reduced  to  a  fine  powder,  then  reeourso 
pust  be  bad  to  tbe  microscope,  and  to  the  separation  by 
Imitation  with  water.  In  the  field,  there  is  but  bttle  difficuHjr 
in  ascert/sining  the  mineral  ingredients  of  soils,  for  there 
we  can  always  discover  some  places^  wb^e  tbey  may  be  dis« 
tinctly  seen.  la  case  the  particles  are  too  small  for  oecnlax 
gemination,  tbea  we  must  resort  at  once  to  ch^siieal  testsh^ 
In  all  cases  where  the  quantitative  determioatioii  of  the  vari« 
ous  ingredients  of  a  soil  is  undertabeni  the  workis  eatremeiy 
difficult,  and  rei|iures  a  loi^  course  of  exact  experiments^ 
which  can  only  be  made  in  a  well  fiurnished  labcMratory ;  but 
it  often  happens  that  some  more  simple  <|aestioB  is  to  be 
settled,  which  is  all  that  is  required  for  directing  the  aadand* 
ments  or  cultivation  of  the  iatm.  Such,  for  instance,  bb  A0 
presence  and  quantity  of  vegetable  nMtters,  aod  of  any  sdt 
of  lime.  These  substances,  any  ingenious  ftiraser  may  leara 
to  separate,  or  at  least  determine  their  presence  or  absencot 
which  may  be  sufficient  tp  direct  his  operations  in  the  oulti- 
vation  of  his  farm.  A  minute  amdysis,  however,  is  too^ 
difficult  and  complicated  a  task  for  any  one  who  is  not  a 
professed  chemist,  having  at  his  disposal  delicate  balances, 
cruiQ^les  of  silver  and  of  plali0a»  witb  al|f  the  other  usual. 
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im^niiiMiitt  of  aiMlfvis,  and  a  eonj^ete  iet  of  all  th«  vatioas 
veagDotB  aa4  txtmn^  in  a  state  df  absolute  purity/  To  ftunisH 
auch  a  laboratory,  the  farmer  would  baYe  to  expend  too  much 
money.  Considering  how  seldom  be  would  have  to  make  use 
of  it,'  he  will  f  ud  it  vastly  more  economical  to  avail  himself 
oftbe  skiH  and  materiala  of  those  who  are  duly  prepared  for 
•oek  operations. 

White  engaged  in  Ae  geological  survey  of  the  State,  I 
have  always  considered  it  my  duty  to  make  chemical  analyses 
of  such  soils  as  were  in  any  way  remarkable,  and  I  rfiall 
kerewith  present  some  of  the  tesults-^Hiuch  as  will  prove 
Suable  to  agriculturists.  I  shall  abo  describe  the  method 
of  making  a  chemical  eiaminaiioB  of  soils,  for  the  purpose 
of  aiding  those  who  may  feel  desirous  of  learning  the  art. 

AiTALTsrs  dp  SOILS.  We  have  first  to  inspect  the  particles 
of  the  soil  in  question,  in  order  to  ascertain  its  principal 
mineral  components,  so  as  to  learn  to  what  class  it  belongs. 
The  method  of  doing  this  haa  been  described  in  my  Second 
Annual  Report.  Hie  soil  must  then  be  dried,  either  by  the 
sun's  rays,  or  by  spreading  it  upon  paper  in  a  warm  and  dry 
room.  It  is  then  ready  for  mechanical  separation  by  seives, 
as  described  in  the  above  mentioned  Report.  Having  sep* 
arated  the  pebbles,  sticks,  and  coarse  particles,  we  take  a 
portion  of  the  finest  powder  that  posses  the  gauze  seive,  and 
agitate  it  with  water,  pour  off  the  suspended  particles,  and 
inspect  the  remainder,  to  discover  the  fine  mineral  com* 
ponents,  which  may  be  dene  easily  by  means  of  the  micro* 
scope.  The  quantities  of  matter  suspensible  and  not 
suspenmble  in  water,  is  ascerUiined  by  drying  and  weighs 
ing  the  powdws  collected,  on  a  filter. 

The  above  operations  belong  to  the  mechanical  separation 
of  the  partictes,  and  shed  much  light  upon  the  nature  of  the 
soil. 

Chemical  aitaltsis.  After  the  above  operations,  we  have 
to  make  a  chemical  analysis;  and  for  this  purpose,  one 
hundred  grains  of  the  fine  powder  which  passed  the  gauae 
seive,  is  to  be  weighed  out  and  placed  upon  a  piece  of  sheet 
pl^ina,  or  even  upon  a  quarter  of  a  rivset  of  letter  paper, 
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and  i«  to  be  dried  at  a  temperature  of  800^'F.,  or  not  above 
Aat  point  where  white  paper  begint  to  torn  brown  by  heat 
It  if  then  freed  from  water,  and  bjr  weighing  it  a  aecood 
time,  the  Iosb  in  weight  indieatea  its  quantity,  (a) 

The  next  operation  is  intended  to  determine  the  quantity 
of  vegetable  matter  in  the  aotl ;  and  for  that  porpeae,  the 
soil,  freed  from  water,(A)  is  placed  upon  a  sheet  of  platina« 
or  in  a  platina  capsole,  and  introdnccd  into  a  muflfo,  or  small 
oven,  which  is  then  heated  red  hot,  nntit  ail  tiie  TegetftbM 
matter  is  burned  out  of  the  soil,  (the  odor  while  burning 
may  be  ascertained  by  smelting  the  gas  given  out  by  means 
of  a  glass  tube,  placed  over  the  bummg  soil,)  and  if  animal 
matter  be  present,  the  odor  will  be  similar  to  that  of  burning 
feathers,  while  the  vegetable  matter  smells  tike  burning  peat* 
After  the  vegetable  and  animal  matters  are  burned  out, 
weigh  the  soil  again,  and  the  loss  will  indicate  the  quantity 
of  organic  matter,  (b) 

The  soil  is  now  ready  for  the  next  atep,  which  is  to  aseer^ 
tain  the  quantity  of  soluble  matter  it  contains.  Place 
it  in  a  thin  glass  flask,  (a  clean  oil  flask  will  answer,)  and 
pour  upon  it  a  sufficiency  of  distilled  water  to  cover  it  to  the 
depth  of  half  an  inch;  then  pour  in  an  ounce  of  pure 
muriatic  acid,  and  boil  it  for  an  hour.  Then  dilute  with 
water,  and  filter  the  solution  through  a  frided  double  filter  of 
India  paper,  placed  in  a  glass  or  wedgewood  ware  funnel,  col- 
lect the  solution  as  it  drops,  in  a  glass  phial  or  decanting  vessel 
—wash  the  soil,  which  is  all  thrown  on  the  filter,  until  the 
water  passes  tasteless.  Remove  the  filter— dry  it,  with  its 
contents — then  separate  the  outside  filler,  and  burn  the  inside 
one,  with  the  soil  which  it  contains,  in  the  muffle,  as  before 
described.  Bum  also  the  outside  filter,  the  ashes  of  which 
must  be  weighed  and  deducted  from  the  burnt  soil  and 
filter,  (o) 

Weigh  the  insoluble  s<ril,(c)  and  its  loss  indicates  the 
soluble  matter  taken  up  by  the  muriatic  acid.  This  serves 
as  a  check  upon  the  next  operations,  and  will  shew  if  any 
matter  has  escaped  detection.  The  solution  which  had 
passed  the  filter,  is  now  to  be  returned  to  the  clean  flask,  a 
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Q9id9  oi  iron  mto  the  j)€ir-0xi4e«  U  U  vxt  to  b«  boileii  fe( 
fifteen  rnimn^»  and  Ui«ii.p«f«  i^|llUi  jvamooiais  lo  be  iidile4 
is  •atoem^  00  ai  to  {)feei|Htete  all  tbe  fieMoide  of  iroii^ 
Tlie  wkole  is  new  tbtown  on  a  4o«ihle  filter,  u  before^ 
and  tbe  |mr-ou^  of  iroo  will  renain  iipoo  it,  wliile  tiba 
solution  iwisai  tbe  filter,  and  laost  be  oollectedt  as  betea 
dasaribed*  Tbe.  pef-<iude  oC  iiroa»  aad  tbo  aotublo  altiOMMU 
aaajiov  tofotbar  apoa  the  filter^  Wasb  witb  watart  h«iU. 
tba  aoltttMo  favaa  taalaleis;  tbaa  dry  the  fillera,  aepasata 
OM  fims  the  oibar,  aad  barn  Ibaan  aafMWPalely.  Waigb  ana 
ilgaiaat  the  other,  aad  tbe  per*o«de  of  iroo  aad  aoliibla 
alamina  will  be  obtaioed*  (p)^  Fxeia  UnS}  the  alaauiui  mpir 
be  separated  by  a  new  attack<— or  it  might  have  beea  takea 
fsooi  the  iron,  before  we^hiag  $  the  £>niier  ofurftti^nt  beiag 
pselerable.  This  operation  is  done,  by  melting  tbe  alumina 
and  per-oxide  of  iron  in  a  siWer  crucible,  with  thrice  its* 
Wiaightofpuie  potash ;  then  dissolw  in  wa%ir  aj|d  add  more 
pure  potash,  until ,  all  the  alumina  is  taken  op^  aad  tha 
par*0Kade  of  iron  remaias  pure ;  filter^  wash^  dry,  ignite* 
and  weigh-*4he  loss  is  tbe  al0minat(£)  and  the  remaining 
matter  is  the  per-oxide  of  iron*  (i*) 

The  filtered  eolation,  after  tbe  separation  of  the  aside  of 
isan  and  ahminaj  is  new  to  be  treated  ibi  limoy  by  nmana  of 
the  oialale  of  anmionia,  aad  a  white  |Mreeipitate  of  oialalo 
of  liaM  will  fimn,  if  any  is  pvesent,  and  may  be  sepaaatei 
after  te  baa  sobsided,  by  filtration.  Wash,  dry,  ignite,  to 
desWay  the  o«Uic  acid— -add  a  few  drops  of  a  coneentiatadr 
sofaittieai  of  carbonate  of  ammonia— heat  to  doll  rodnasa^  to^ 
expel  the  carbonate  of  ammonia  in  excess,  and  weigh ;  thin 
ia  carbonate  of  lime,  (o) 

•  Now  add  ap  tbe  midtar  and  if  yen  hate  obtained  aUl 
tbe  components  of  the  soil,  and  have  met  with  no  leai^ 
ihe.sam  will  bo  nsaally  100  grains.  If  theae  is  any  comad« 
arable  loss,  you  mnst  take  another  portion  of  the  soil,  and 
tsst  il  for  dber  snbstaaces,  and  repeat  the  analysis. 

It  is  seldom  nnaaasaqr  to  make  a  tboraagb  analysis  of  the^ 
^pattaia  insahiMe  in  aeids,  sinne  they  bare  nat  an  immorjialia 
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iaioenee  «poa  vegelaliw ;  but  to  kmw  the  fatMaHftt^  «f 
tbemil)  it^nittst4>e  Amm.  In  tiitt  eate,  yon  mitt  take  tk« 
diy  iMolttbfe  toii,  griad  it  to  tlM  finest  powdef-^weigb  it 
•gain,  to  be  mho  you  have  not  loat  aay^of  it-^then  miK  it 
witb  foer  tines  its  wetgirt  of  pure  carbonate  of  loda,  and 
melt  it  in  a  plattna  cnieible.  After  futicm,  soften  il  witb 
iMMer,  and  diaMhre  the  whole  of  it  in  dilute  oMirii^c  aeid, 
Banporale  to  enliie  dryness^  in  a  giaas  or  poreelain  bmm^^ 
•tirring  it  towrardt  the  end  of  the  operation,  to  pramant  apat^ 
tering ;  then,  when  it  iaeniirely  dry,  aaokten  it  with  mnriatio 
aeid,  and  diaM>lve  tiM- sohible  raoriites  in  water.  Boil^-tbMi 
fiker  the  whole  on  a  doable  filter,  aa  before ;  wash  it  Sam 
tweaty-four  hoora  with  pate  hot  watei^^vhich  paesnig  taste* 
less,  reaioTe  the  filter,  dry,  separate  the  two  filters,  bam  one 
against  the  otfier,  and  weigh ;  the  sabatance  is  a  pare  wbka 
powder,  and  is  silica,  (h)*  It  ought  to  be  weighed  while  il 
is  warm,  for  it  absorbs  water  hygremetrieatly* 

From  the  filtered  solations,  yon  are  now  to  aeparata  the 
alafniaa,(t)  pe¥-oiide  of  iron,(k)  and  lime,(l)  as  befina 
described;  and  if  year  resalts  balanpce  the  amount  opesated 
upon,  you  have  obtained  all  the  prodaola^  If  not,  teatyoaa 
aolutionsfor  magnesia,(m)  auinganeae,(n)  and  for.potaah4(o) 
l\aBt  jroar  alamioa  also,  for  phosphovic  aoid.  (p) 

Magaaaia  is  deteetad  by  means  of  the  phosphate  of  sodft 
and  ammonia  s<^iaii  most  readily,  with  whieh  it  foroM  a 
white  precipitate.  Manganaaa  isthraam  down  by  carbonate 
of  soda,  from  its  aeid  solations,  in  the  state  of  a  while  pawder« 
wlmh  beaames'  brownish  Uaek  on  burning.  Bdlash  is  tested 
by  means  of  the  solution  of  hydio-chlorale  of  plmina  and 
aoda. 

The  above  is  one  of  the  moM  comaaon.  analyses  of  soilsi 
and  thave  are  so  many  operattoas  required,  that  not  moie 
than  a  doien  analyses  could  be  made  in  four  aMtttfas,  anlaaa 
we  €K»uld  carry  on  several  at  a  time,  aa  we  are  able  to  do  in 
a  regular  chemical  laboratory. 

Beside  the  above  method,  we  have  alao  to  determine  the 
quantity  of  matter  seMde  in  wmlet,  in  order  to  ascertain  the 
solaUe  salts.    For  this  pnrpesa«  take  1900  grains  of  Iba  dry 
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ioil,  aad  boil  it  in  a  gkuMi  btltld^  with  •  pial  of  4iilillocl 
miter;  filter,  and  then  eraporaie  <Nie  helf.of  Uk  solatioo  to 
dryness,  and  weigh  the  ireeidoe-Hre-dtisolTe  U,  and  leet  the 
aatare  of  the  saline  matters^  Test,  abj»i  the  other  half  of 
the  soltttion,  separate  the  psodndSt  and  iweigh  theni 
separately. 

For  the  discovery  of  eoimDon  salt,. chloride  of  i 
note  whether  enbic  crystals  formed  in  the  eittporated  i 
tion»  which  is  salt,  (q) 

To  detect  the  presence  of  any  msuriale,  nse  a  solution  of 
pore  nitrate  of  silver.  If  any  sneh  sate  is  piesenit,  yew 
will  have  a  thick  curdy  precipitate  of  chloride  of  silver. 
CkiUect  it,  wash,  dry  and  Aise  it  in  a  connterbalanoed  poiea* 
Iain  capsule.  Its  weight  denotes  the  quantity  of  mnrialie 
acid,  which  is  25.36  per  cent,  of  the  chloride  of  silver.-— 
Soluble  chlorkle.  (r). 

Any  sulphate  may  hodeteoled  by  the  muriate  or  acetate 
of  baiytes,  which  gives  a  white  preoipitale  of  sulphate  of 
beiylss.  .  Collect  on  a  filter^  wash^  dry,  ignite,  and  weigiii 
It  contains  34*37  per  cmt.  of  sulphuric  acid,  indicating  a 
enlphate  of  some  base,  (s) 

The  psesenco  of  any  salt  of  Unie»  is  deleoted  by  the 
acdution  of  oxalate  of  ammonia,  which  gives  a  while  cloudy 
precipitate  of  the  oxalate  of  lime*  Collect,  bnm»  and-  weigh. 
¥ott  will  have  the  quantity  of  carbeoate  ef  lime,  (t) 

Potash  and  aM  its  saline  cemhiiialiaas,  give  a  yellow  pre- 
eipilate  with  the  chloride  of  platina  solution*  (u) 

Nitre  is  detected  by  deflagralion  with  chaicoalv  ud  bjr 
lesting  the  result  £of  potash*  (v) 

By  reJerring  to  the  letter  against  each  step  of  the  analjuis^ 

H  will  be  seen  udiether  the  work  is  com|riete  ;  and  it  may 

then  be  drawn  up  thus — the  weight  of  eeeh  article  I 

inserted  oppcaite  to  its  name ; 

(a,)    Water  of  absorpticm. 

(b)    Organic  matter,  animal  or  vegetable^ 

.     (c)    Insoluble  eoiL 

(d^)    Per.  oaide  of  iren  asid  aluminsu 
(b)    Ahmuna    soperpt^ 
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<b)    fliliiia. 
'        (i)     AltmiiiM. 

(k)    i^<«mdeofinMi« 

(1)     Lime. 

(n)  lkigM8i«. 

(«)    MMgamte^ 

(o)    Potash. 

(p)    PkcMfhime  mMi 

(q)    Stoa  tah. 

(r)     8oloU«  chloride. 

(s)     SQtf4wfe  of  sMM  b«e. 

<t)    iMoUeaaltofliaie. 

(u)    Potash,  or  any  salt  of  that  base. 

(▼)    Nitrate  of  potash,  oriiitrate  of  aBy«IoaltM  base. 
The  small  leiiars  refer  to  the  epemlioiis  sabse^aeat  to  <he 
.from  analysis,  aad  are  seldom  reqotred,  exieeptiag  4br  the 
.parpcM  ofdoiectifig  Ae  presence  of  soluble  laiMie  nwlteri, 
•Sideeeribediia  another  seotien. 

To  ascertain  the  qaantity  of  vegetable  asaUer,  eoittUe 
in  caibenaled  alealies  or  g^ime^  the  fi>HewHig  is  the  pro* 
vess  paapoaod  by  Dr.  DaiNi,  wiih  some  essential  modill* 
rmip>s»  vltte  one  hundred  gratrn  of  the  line  soil,  dry 
It  at  300^  F.y  or  miii  paper  baewns.  Then  place  it  in 
a  flask,  and  pour  upon  it  a  solotion  of  fifty  grains  of 
carbonate  of  potash,  dissoliied  in  fear  oonces  of  dislflled 
water;  boil  it  notil  k  is  salorated,  then  lei  the  soil  sobskle, 
and  pour  off  the  solution  upon  a  fiter.  Add  to  the  residae 
41  similar  alealine  solution,  boil  again,  and  pear  off  ia  a 
similar  manner  npen  the  same  iker.  If  the  last  solution  fras 
leelorless,  aH  the  sohible  vegetable  matter  is  taken  np,  and 
the  soil  itself  may  now  be  washed  out  and  tbiown  en  the 
fiker,  and  washed  with  boiling  distilled  water  until  it  is 
tasteless.  Dry  the  powder  on  the  fiher  at  800^,  weigh  it, 
and  the  loss  shews  the  quantity  of  regetable  aratter,  soluble 
inaloaliae  solationa.  Bum  the  weighed  lesidae,  tnlil  all 
the  reniaimng  vegetaUe  matter  ia  eonsansed  ;  weigh  ageint 
and  the  lorn  is  the  insoluble  regetable  matter.         r^^^^i^ 
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The  tolotfaa  trlncl^l— paini  tha  iMar,  s  ^tbe«rtBr>«f 
port  wuM,  if  it  coolcms  vegetable  mMmirn'mioUkm.  TekB 
«  portion  of  it,  and  aovlraise  the  elcaK  hy  ottBie^acU  ;  tham 
it  with  m  lohrtieD  «fnilf«le.of  titeen  it  will  fin* 
>  precipileie  of  e  grey  ooior,  which  teiM  ledUUsh  limwu 
-fcy  expomure  to  li^t.  Tmat  the  aleefiae^eehilm  with  Mmm^ 
water,  in  great  excess,  and  you  wiU  than  throw  doswi  m  hnff 
/ootored  pteeipitate  of  geate,  or  nhnateof  liflM.  Wash  thb 
on  the  filter^  withdiiateacetioor  muriatic  ecid,  and  you  will 
remove  the  lime,  and  pnre  geine,  ertilmiceeid  will  remain. 

The  insohible  matter  on  the  finst  fiher,  osay  now  be 
analyzed  for  its  mineral  elements,  in  the  nsual  manner ;  bat 
the  salts  will  have  been  cooveried  into  caHx>fiates.  Thus, 
if  gypsum  was  present,  it  will  be  found  eonrerted  into 
carbonate  of  lime. 

The  above  process,  suggested  principally  hfDr.  S.l)ana, 
was  used  by  Frefessor  Hitchcock,  in  the  analysis  of  the  soils 
of  Massachusetts.  It  it  a  good  method  for  the  purpose 
above  indicated,  but  the  varying  quaNty  of  the  vegetable  and 
animal  matters  is  not  folly  shown  by  it,  nor  by  any.  other 
ordinary  method,  the  process  by  the  deut-oxide  of  eopper 
being  requisite  fer  the  analysis  of  highly  manured  soils.  In 
Maine,  however,  we  have  mostly  vegetable  matters  to  deal 
with,  as  tile  organic  ingredients  in  soils,  and  this  ptooest  is, 
therefore,  applicable,  and  has  been  used  by  me  in  several 
analyses,  as  above  modified. 

Dr.  Dana  sugi^ested  the  occurrence  of  sub-phosphate 
of  alumina  in  soils,  and  I  found  in  one  instance  three 
per  cent  of  this  matter  in  a  soil  from  Wilton.  It  is  highly 
probable  that  it  has  been  overlooked  by  chemists,  since  it  so 
"ckMiely  resenri^tes  pure  alumina,  and  precipitates  with  it. 

Aecordtng  to  the  above  described  procesMs,  we  have 
unalyaed  numerous  soilaltom  Mame,  the  results  being  given 
below,  and  again  resumed,- in  a  tabular  form,  at  the.  end  of 
the  fteport. 

S0»fnmth*farm^Mr.J.MeCM^,^mUM.  Itis 
a  yellow  learnt  derivud  fireai  thi»  iauomposition  of  atgiUa- 
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I  miec  shte  robkt,  fNntieles  of  wlneh  tre  liiible 
ni  tD6  flwl)  99p9CMltf  flw0f  tiM  fioo  pttfti  wt^  rctBOVM  bjr 
Mgititicm  wilii  wiler«  This  801I  pradacod^  Ittt  yottr,  fecty*- 
^[kl  bMheb  of  wheal  to  tfM  acre,  aecordtiig  to  the  fteto- 
■Mnt  of Ifr.  McCvUy.  ifoclittneri  aepamiiott,  by  t«ro  aoivoi^ 
one  of  wUch  htm  meibos  oao-leoth  inch  tadmimter,  aad  Iho 
is  of  the  fiowt  gftvio :  • 

I  on  1st  80iTe»  vogolable  fibres,  pebbles  of  slate  and 
qaartz,         *         .         •        I7d  grains. 
**        *'      Sd  seiTe,  fine  sand  and  veg.  fibres,  162     •< 
Saasas  last  seire,  verj  fine  yellow  powder,        66S     ** 

1000 
Chemical  analysis  of  100  grains  of  the  soil,  gires : 
Water,         -        -        -        -        -        6.0  grains. 
Soluble  vegetable  matter,     -        -      12.0  or  geine. 
Insoluble,    •        •        •        •        .        5.5 

BHica, 64.2 

Alumhia,  -  -  -  -  •  10.6 
Sub-phosphate  of  alumina,  -  *  8.0 
Per-oxide  of  iron,  -  -  -  '  7.0 
Oxide  of  manganese,  •  *  «  1.0 
Carbonate  of  lime       •       •  -    •        1.5 

.2  loss. 

Although  this  soil  now  produces  heavy  crops,  it  will  soon 
become  exhausted,  unless  it  is  treated  with  lime.  It  is  rich 
in  Tegetable  matter,  and  skilfully  treated,  will  continue 
fertile  without  any  other  manure  than  above  noted. 

Soil  from  the  farm  ^  Mr.  Harding^  Unioti^  produced 
forty  bushels  of  wheat  to  the  acre,  last  year — ^now  laid  down 
to  grass.  It  is  a  brownish  yellow  loam,  containing  pebbles 
of  granite  and  quarts^  with  vegetable  fibres  undecomposed. 
Remains  on  1  st  seive, .    43  joins  {MbUea. 

<'        "     2d  seive,     60  granitic  sand  and  roots  of  ^ 
Fine  powder  from  the 
last  seive^     -      897 
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Water  of  abfoipliwy         *    •  *  -^  il#fi 

Vegetable  BMHIer,     -        «      .^  -  Sit 

Per-Qzide  of  icon  and  alomiMj  -  •  9*A^ 

loiolublecKmtic^oUi       -    .    -  -  73,3 

Carbooate  of  liioev  .*        -    ,    -  -  4^ 

100.0 

This  toil  is  rich  in  carbonate  of  lirae»  and  eifervetcet  with 
acids  very  distinctly.  It  is  a  good  soil  for  grain,  and  will 
endore  well.  The  vegetable  matter  may  be  replenished  by 
compost  manure,  made  with  peat,  when  more  is  needed. 
The  quantity  of  lime  is  unusually  great  in  this  soil,  and  was 
probably  derived  from  the  adjacent  limestone  beds. 

SoU  from  the  farm  of  Mr,  L.  Levensakr^  qf  Tlwmt^om. 
This  soil  is  a  yellow  loam,  derived  from  the  decomposition 
of  micaceous  and  talcose  slate.  It  was  dressed  with  twelve 
loads  of  manure  to  the  acre,  and  had  upon  it  a  luxuriant 
crop  of  wheat 
Mechanical  separation  of  the  ingredients : 

Ist  seive,  pebbles  of  talcose  slate,  dLC.    •         271 

2d  seive,  vegetable  (ftre  and  sand,  -        tSl' 

Very  fine  powder  from  last  seive,        -        •         498 

1000 
Chemical  analysts  of  100  grains  of  the  fine  powder : 

Water, 7.7 

Vegetable  matter,  -  -  -  -  8.0 
Per-oxide  of  iron  and  alumina,  -  -  ll.t 
Insoluble,  .        .        ^        .        .      69.2 

Carbonate  of  lime,    -        -       *        -       2.0 

CarbMate  of  mag^sia,  nolMparaled,        1  «9  by  loss. 


100.0 
This  is  evidently  a  good  soil,  although  more  loose  in 
i|a  texture  than  is  advantageous  f9r  retaining  manures. 
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Moiele  oMid,  wMoh  it  cbmpo&bd  chidljr  of  oltjr  and  Nn*, 
being  atUttnable,  may  bo  odTonlagoooilj  osod,  vhon  tho 
foil  neodt  ameliorotion.  It  eonteiof  OMMgh  oorboaalo  of 
line  to  pfodace  visible  etfifffoatiaco  arhh  ackia* 

TaoMASTOK.  Soli  takm  from  the  Bee^Awoodt,  ntprih  of 
the  fVut  nomoffofi  ltm$  quarries.  This  soil  was  telected 
from  the  midst  of  the  grove,  where  it  had  oever  been  culti* 
vated.    Its  chemical  composition  is  as  follows : 

Water  of  absorption,          •        -        -  4^ 

Vegetable  matter^     •        -        -        -  13.8 

Insoluble  soil,            ....  68.9 

Per-oxide  of  iron,     ...»  12.9 

Carbonate  of  lime,    .       •        *       •  0.2 

t  100.0 

From  the  small  proportion  of  lime  in  this  soil,  it  will 
evidently,  when  cultivatedi  require  an  addition  of  it  to 
render  the  soil  suitable  for  wheat.    It  is  an  interesting  and ' 
curious  fact,  that  the  soils  of  Thomaston,  so  celebrated  for 
its  lime  quarries,  should  be  wanting  in  lime. 

Sail  taken  from  the  north  eide  ^  the  Meadow  quarriee, 
gives  a—      / 

Water, 7.0 

Vegetable  matter,          -        •  *  8.0 

Insoluble  soil,        -       •        -  -  76.8 

Per-oxide  iron,       •        -        -  -  7.5 

Carbonate  of  lime,         *        -  -  1.0 

99.8 

Soil  from  the  farm  qf  Dr.  Bvrleigkf  qf  Deaeter.  This 
soil  is  of  a  dark  brownish  yellow  color,  and  bears  luxuriant 
crops  of  oats.  In  some  parts  of  the  field,  patches  are 
obsetved  where  the  oats  are  rerf  tall  and  heavy,  so  that, 
while  its  general  average  height  in  the  field  it  but  two 
feet,  some  spots  had  stalks  four  feet  high  and  of  great  fiilness. 
Specimens  were,  therefore,  selected  from  the  different  places, 
and  berewitt  are  presented  the  results  of  the  analysts.    That 
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wher&  the  oats  were  of  ordinary  size  g^ves,  on  mecimnical 

separation : 

1st  seive,  slate  and  quartz  pebbles,  -        -         137 

2d       "       fine  sand, 166 

Fine  powder,  .-----         697 

1000 
Chemical  analysis  of  100  grains  of  the  line  powder : 


Water,          _         -        .        - 

6.4 

Vegetable  matter,  -        -        - 

8.6 

Per^oxide  of  iron  and  alumina, 

7.0 

Insoluble  soil,  silicious. 

-      76.9 

Carbonate  of  lime. 

1.8 

99.7 

1.3]08S. 

lOo.o 

On  the  most  fertile  spots,  the  soil  is  composed  as  follows : 
1st  seive,  quartz  and  slate  pebbles,      -        *        20 
2d      *'     fine  straws,  and  fibres  with  sand,  36 

Fine  powder,         .         -         •        .        -        944 


1000 
Chemical  analysis  of  100  grains  of  the  fine  powder : 

Water, 3.4 

Vegetable  matter,  -  -  .  -  7.7 
Oxide  iron,  -  .  -  -  -  2.3 
Insoluble  silicious  residue,  -        -       83.7 

Carbonate  of  lime,    -        -        -        -        2.9 

100.0 
From  these  analyses,  it  will  appear  that  a  finer  texture  of 
the  soil,  accompanied  by  a  larger  proportion  of  lime,  pro- 
duced the  augmented  degree  of  fertility ;  and  it  also  shews 
that  this  takes  place  where  there  is  even  a  less  proportion  of 
vegetable  matter — this  instance  proving  decisively  that  lime 
is  the  best  fertilizer  to  the  soil. 

Sails  from  Dr,  Bt^es^  farm^  JST&rridgewoek,    The  soils 
were  taken  from  the  following  tracts  upon  a  table-land  plain, 
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near  the  Kennebec  river.    First,  from  the  iincultiTated  plain, 

then  covered  with  short  grass ;  second,  from  the  field  upon 

which  a  luxuriant  crop  of  oats  and  peas  was  growing;  third, 

from  the  wheat  field ;  the  above  localities  being  contiguous 

to  each  other,  and  forming  a  part  of  a  uniform  plain. 

Ist — pebbles  and  sticks,      .        -        -        50 

2d — fine  roots  of  grass  and  sand,  -        -      350 

Third,  fine  powder,    -        -        .        .      GOO 

1000 
Chemical  analysis  of  100  grains  of  the  fine  soil — No.  1 : 

Water, 4.8 

Vegetable  matter,  -        •        •10.2 

Oxide  iron,  -----  6.8 
Insoluble  matter,  -  -  -  -  77.1 
Carbonate  of  lime,        -        .        .        0.9 

99.8 
.2  loss. 

100.0 
Analysis  of  No.  2  : 

Pebbles  and  straws,  -  -  -  17 
Fine  gravelly  sand  and  roots  of  grass,  276 
Fine  soil, 697 

fOOO 
Chemical  analysis  of  100  grains  of  the  fine^oil : 

Water, 5.5 

Vegetable  matter,  -  -  -  -  7.4 
Oxide  of  iron,  -        -        -        -        5.8 

Insoluble,  .        .        -        .        .      79.3 

Carbonate  lime,        -        •        -        -        1.6 

99.6 
0.4  loss. 

100.0 
Specimen  3d,  from  the  wheat  field.    Mechanical  separ- 
ation :— 
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Ist — gravel  and  straws,  -  «  -  40 
2d — sand  and  straws,  -  -  .  -  242 
Fine  powder,      -        -        -        -        -712 

1000 
The  increased  qnantity  of  lime  in  the  cultivated  field,  may 
be  owing  to  a  top  dressing  of  lime  having  been  used. 
The  soil  is  of  good  quality,  but  needs  more  lime.  The 
wheat  looked  very  well,  excepting  where  the  weavel  had 
attacked  it.  Some  of  the  ears  were  smutty,  apparently  from 
the  action  of  a  small  worm  in  the  stalk  of  the  wheat. 

Afidlysis  of  9(M  from  the  farm  of  B.  Bryant^  Esq.^  q^ 
Anson.  This  soil  produces  forty  bushels  of  wheat  to  the 
acre,  and  has  been  cultivated  for  several  years,  barn  yard 
manures  having  been  used  for  dressing.  Mr.  Bryant  informed 
me  that  he  had  never  dressed  it  with  lime,  and  since  it  does 
contain  a  large  proportion  of  that  substance,  it  must  either 
have  been  naturally  in  the  soil,  or  was  introduced  in  the 
form  of  stable  manure.  Considering  the  large  proportion 
which  it  bears,  the  latter  could  hardly  have  been  the  case ; 
and  it  is  more  probable  that  the  lime  was  derived  from  those 
rocks  which  produced  the  soil  by  their  decomposition.  The 
soil  is  of  a  dark  brown  yellow  color,  and  of  good  texture, 
being  composed  of  mechanical  parts: 

1st — ^grass  and  stones,  -  *  -  11 
2d — sand  and  stones,  -        -        -      190 

Fine  loam,         -        -        -        .        .      799 

1000 
100  grains  of  the  fine  powder  contain : 

Water, 7.6  . 

Vegetable  matter,      .        -        -        -  S.6 

Per-oxide  of  iron,      -        -        -        -  C.  I 

Carbonate  lime,         -        -        -        -  4.6 

Insoluble,          ...        -        -  75.0 

9S.9 
1. 1  loss. 

100.0 

Digitized  by  VjOO^IC 


166  AGRICULTURAL    GEOLOGY. 

Soil  from  an  uncultivated  fields  belonging  to  J.  Ham,  Esq. 
Bangor : — 

1st — small  gravel,  -        -        -        4 

2d — sand, 10 

Fine  pwwder,        -        -        -        -    986 

1000 

Chemical  analysis  of  1 00  grains  : 

Water, 4.9 

Vegetable  matter,      .        -        -        -  6.7 

Insoluble  soil,           -        •        -        -  74.6 

Ox.  iron  and  alumina,        -        •*        -  11.5 

Carb.  lime,        -        -        -        -        -  1.2 

98.9 
1.1  loss. 

100.0 

This  analysis  was  requested,  in  order  to  ascertain  if  the 
soil  contained  a  sufficiency  of  vegetable  matter,  since  more 
could  be  added  to  it  easily  from  a  neighboring  peat  bog.  It 
contains  a  sufficiency  for  the  nourishment  of  several  crops, 
but  a  compost  of  lime  and  peat,  as  I  have  recommended, 
will  make  it  more  fertile.  It  will  also  form  a  good  covering 
to  the  peat  bog,  in  case  it  is  desirable  to  convert  it  into  a 
meadow. 

SoU  from  the  corn  field  of  Mr.  E.  C.  Belcher^  Farming- 

ton.    This  field  has   been  cultivated  for  thirty  years,  and 

generally  gives  a  good  crop  of  Indian  corn.     It  is  a  yellow 

and  loose  loam,  composed  of  the  following  mechanical  parts : 

1st — pebbles  and  straws,    .        -        -  26 

2d — sand,  -----        430 

Fine  loam,         -        -        -        -        -        544 

1000 
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Chemical  analysis  of  100  grains  of  the  fine  soil : 

Water, 6.9 

Vegetalile  matter,  -  -  -  -  8.5 
Per-oxide  of  iron  and  alumina,  -  -  7.8 
Insoluble  matter,  .  -  -  -  76.9 
Carbonate  of  lime,     -        -        -        -        0.8 

98.9 
1.1  loss. 

.100.0 
Soil  from  the  field  of  Mir.  Foster,  Jlvon.    This  soil   is 
of  a  light  yellow  color,  is  of  granitic  origin,  and  bears  good 
crops  of  corn. 

Mechanical  separation  : 

1st— grapite  pebbles  and  sticks,  -        -        69 

2d— sand, 338 

Fine  powder,     -----      693 

1000 
Chemical  analysis  of  100  grains  of  the  iine  powder: 

Water, 4.4 

Vegetable  matter,     -  -        -        8.6 

Insoluble  granitic  sand,  -  -  -  76.0 
Ojcide  of  iron  and  alumina,  -  -  9.7 
Carbonate  of  lime,    -        -        -        -        0,3 

98.9 
1.1  loss. 

200.0 
DixriELD.     SoU  from  Col.  MorrQVsfarm.    Grass,  grain, 
oats. 
Mechanical  separation  r 

No.  1.  Pebbles  and  straws,  -        -        7 

No.  2.  Fine  gravel  and  regetable  fibres,  36 
Fine  soil,    -        -        -        -        -        -    967 

iOOO 

Google 


Digitized  by 


158  AGRICULTURAL  GEOLOGY. 

Chemical  analysis  of  100  graios  fine  soil : 

Water, 3.2 

Vegetable  matter,     -        -        -        -  7.1 

Per-oxide  of  iron,      -        -        .        -  5.4 

Carbonate  of  lime,    -        -        -        -  0.4 

Insoluble  matter,       •        .        •        •  82. S 

98.9 
Loss,  -        *        -        .        1.1 

100.0 

RuxroRD.    Mr.  fVood*B  farm.     Soil  dark  brown  yellow  j 
crop  Indian  corn,  one  hundred  bushels  (ears  ?)  to  the  acre* 

Mechanical  separation  : 

No.  I.  Granite  pebbles,      -        -        -        48 

No.  2.  Sand, 208 

Fine  soil,  -        ...        -      744 

1000 
Chemical  analysis  of  100  grains : 

Water, 5.7 

Vegetable  matter,      -        -        •        -  6.8 

Oxide  of  iron,  •        -        -        -        -  CO 

Carbonate  of  lime,    .        -        •        •  0.7 

Insoluble  matter,  granitic  sand,          -  77.1 

98.3 
Loss,  -        -        -        -        1.7 

100.0 

Orrington.    Light  yellow  loam,  with  a  heavy  crop  of 
wheat  growing  upon  it. 

Mechanical  separation : 

No.  1,  Pebbles,  -  -  -  -  19 
No.  2.  Sand  and  vegetable  fibre,  -  125 
Fine  loam, 856 

1000 
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Chemical  analysis : 

Water,      ... 
Vegetable  matter, 
Insoluble        " 
Per*ox.  iron  and  alumina, 
Carbonate  of  lime,     * 


3.8 

4.9 

81.8 

8.3 

0.3 

99,1 
.9  loss. 


100.0 
Clinton.    Soil  from  farm  of  Mr.  BurriU,  bears  a  good 
crop  of  corn. 

Mechanical  separation : 

No.  1.  Gravel  and  vegetable  fibres,       -        3 
No.  2.  Sand  and  *«  «  -     122 

Fine  loam,  •        -        .        -        •    875 


Chemical  analysis  of  100  grains  fine  soil : 

Water, 

Vegetable  matter. 
Insoluble      "  -        -        - 

Per-ox.  iron  and  alumina,  - 
Carbonate  of  lime,    .        •        - 


1000 

4.3 

11.1 

78.1 

6.4 

0.1 


100.0 
Bgthrl.    SM  from  the  farm  of  /.  Haynes,  Esq.^  bears 
forty  bushels  of  corn  to  the  acre.    Has  been  dressed  with 
barn  yard  manure.    The  soil  is  of  a  brown  color,  and  was 
derived  from  granitic  rocks. 
Mechanical  separation : 

No.  1.  Granite  pebbles,  and  sticks,  .  20 
No.  2.  Fine  gravel  and  vegetable  fibres,  280 
Fine  soil, 750 

1000 
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C'bemical  analysis  on  100  grains: 

Water, 4.3 

Vegetable  matter^      -        -        -        -  8.7 

Insoluble  granitic  sand,      -   ,     -        -  79.6 

Pcr-oxide  of  iron,       -         -        -         -  4.4 

Carbonate  of  lime,    -        -        -        -  2.3 


99.3 
Loss,        .        -        -        -  .7 

100.0 
This  soil  will  evidently  produce  good  crops  of  wheat, 
since  it  contains  the  requisite  ingredients  for  such  a  crop. 

Alna.     SoU  taken  from  amid  a  white  maple  grave.     It  is 
a  reddish  brown  colored  loam. 

Mechanical  separation  : 

1st  seiye,  gravel,  -        -        -        -        30 

2d    "     sand  and  vegetable  fibre,        -      254 
3d    «     fine  loam,      -        -        -        -      716 

1000 
Chemical  analysis  on  100  grains  : 

Water, 6.3 

Vegetable  matter,      -        -        -        -  10.2 

Insoluble  micaceous  sand,          -        -  74.7 

Ox.  iron  and  alumina,        ...  6.3 

Carbonate  of  lime,            -        -        -  0.7 


9S.2 
Loss,        -        -        -        -       l.S 

100.0 

Warren.     Sail  from  the  farm  of  Mr.  Fish,  bears  a  good 

crop  of  wheat.     This  soil  is  of  granitic  origin,  and  contains : 

No.  1 .  Pebbles  of  granite  and  slate,  -  52 

No.  2.  Fine  particles  of  the  same,     -        -         127 

Fine  soil, 821 

1000 
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100  grains  analyzed^  give : 

Water,             8.2 

Vegetable  matter,             ...  6.6 

Insoluble  granite  sand,     ...  74.9 

Per-oxide  iron,         ....  3.6 

Carbonate  of  lime,           ...  0.8 

99.1 
Loss,         ....  ,9 

100.0 
This  soil  needs  more  lime  and  vegetable  compost. 

Sebec  Village.    Soil  brown  yellow,  derived  from  slate 
rocks.    Bears  a  good  crop  of  wheat 

Mechanical  separation : 

No.  1.  Slate,  ....  73 

No.  2.  Smaller  particles,  .        -         155 

No.  3.  Fine  loam,     ....        767 

1000 
Chemical  analysis  of  100  grains: 

Water, 4.O 

Vegetable  matter,             -        -        -  10.3 

Insoluble  slaty  particles,           -        -  76.8 

Per-oxide  iron,          ....  7.4 

Carbonate  of  lime,           ...  o.O 

99.4 

FoxcROTT.    Soil  from  the/arm  qf  Mr.  W.  S.  Maykew— 
good  crop  of  wheat.     Soil  granitic,  brown  yellow. 

Its  particles  separated,  gave : 

No.  1.  Granite  pebbles  and  straws,  103 

No.  2.  Finer  sand,    -        -       -.        •        200 
Fine  soil, 697 

1000 
SI 
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Chemical  analysis  of  100  grains: 

Water, ^-^ 

Vegetable  matter,             •        -        -  ^^-^ 

Insoluble  soil,         -        -        -        -  '^^'^ 

Per-ox.  iron,             ....  7.0 

Carbonate  lime,                -        -        -  ^-^ 


Loss, 


98.9 
l.I 

100.0 


GaiLFORD.     Soil  from  farm  of  J.  KeUey,  Esq,,  bears  a 
good  crop  of  oats.     Soil  light  brown. 

Mechanical  separation: 

No.  1.  Gravel,  ....  62 

No.  2.  Sand,  ....  76 

Fine  soil,  -        ...        -        872 

1000 
Chemical  analysis : 

Water, 6.4 

Vegetable  matter,             -        -        •  11*4 

Insoluble  soil,           .        -        -        -  70.8 

Oxid^  iron,      .        -        -        -        -  10«S 

Carbonate  lime,       ....  0.3 

99.2 

DoTCSL    Farm  of  Mr.  Stephens.    Soil  brown  yellow — 
bears  a  good  crop  of  wheat. 

No.  1.  Pebbles  and  grass  roots,  -  54 

No.  3.  Sand,  ...  -        206 

No.  3.  Fine  loam,     .        -        -  -        740 

1000 
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Chemical  analysis : 

Water,             .        .  .        .        •  6.6 

Vegetable  matter,  -        <r        -  11. 1 

Insoluble  soil,          -  -        -        <•  71.1 

Per-oxide  of  iron,  ...  9.3 

Carbonate  of  lime,  ...  0.8 

98.9 
LOSSy  -  -  -  *  1.1 

100.0 

MiNOT.    Soil/rom  farm  of  S.  Stet$on.    Corn  and  Wheat 
crops  said  to  be  good. 

Mechanical  separation : 

No.  1.  Dry  grass  roots,      -        .        -  3 

No.  2.  Sand,             .        •        .        .  76 

Fine  loam, 921 

1000 
Chemical  analysis  of  100  grains : 

Water, 4.3 

Vegetable  matter,             -        -        -  4.9 

Insoluble  soil,           -        -        .        •  83.7 

Oxide  of  iron,          ....  6.9 

Carbonate  of  lime,            -        -        -  0.5 

99.3 
Loss,         -        ,        -        -  .7 

100.0 

LivERMORE.    Sail  from  the  farm  of  Mr.  J.  Washburn. 
Clover,  two  tons  to  the  acre.     Soil,  dark  greyish  yellow. 

Pebbles  and  grass,  -  -  -  -  67 
Sand  and  «  ....  136 
Fine  loam, 807 

1000 
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Its  chemical  composition  is,  on  100  grains : 

Water  of  absorption,  -  -  - 

Vegetable  matter,     -  -  -  - 

Insoluble  soil,  -        -  •  .  . 

Oxide  iron,        -        -  -  -  . 

Carbonate  of  lime,    -  •  •  -» 

Loss, .        -  •  -  - 


4.0 
0.3 
78.1 
7.S 
0.7 

99.4 
.6 

100.0 


Glenburn.     Soil  from  farm  of  Mr.  Sears.    Wheat  crop 
good.     Soil  yellowish  grey. 

No.  1.  Pebbles,  .... 
No.  2.  Sand,  ..... 
Fine  soil,  ..... 


250 

237 
513 


Water, 

Vegetable  matter, 
Insoluble,     - 
Oxide  of  iron. 
Carbonate  of  lime, 


1000 

5.7 

6.3 

77.8 

8.5 

0.7 

99.0 


Action  of  alcalies  on  soils — ^burning  of  soils,  &c. 
Potash  renders  most  of  the  vegetable  humus  soluble  in  water ; 
consequently  it  produces  a  very  marked  and  powerful  effect, 
rendering  vegetation  for  a  while  extremely  luxuriant ;  but 
the  evils  that  follow  from  a  too  free  use  of  this  substance, 
are  very  great,  for  the  soil  is  in  a  few  years  deprived  of 
its  vegetable  matter,  and  is  rendered  barren.  Hence,  it  is 
absolutely  necessary,  if  you  make  free  use  of  ashes  in  the 
amendment  of  soils,  that  a  constant  supply  of  vegetable 
matter  should  be  introduced  into  it,  to  furnish  an  unfailing 
supply  of  nutriment  to  the  plants.  Neglicnce  of  this  prin- 
ciple, will  surely  convert  the  farm  dressed  in  this  manner 
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iDto  a  barren  waste,  aDd  every  fariaer  ought  to  be  well 
informed  on  this  point.  By  knowing  and  attending  to  the 
rule  here  laid  down,  the  agriculturist  may  avoid  those  diffi- 
culties which  I  find  are  so  prevalent  in  Maine  and  New- 
Hampshiroy  where  ashes  is  used  in  the  treatment  of  soils. 
On  the  sandy  soil  of  Long  Island,  New-York,  the  farmers 
know  that  they  must  put  in  a  large  quantity  of  compost  with 
their  ashes,  and  sea  and  rock  weeds  are  the  most  accessible 
sources  of  vegetable  manure  which  they  have  at  command. 
Spent  ashes  acts  also  by  the  quantity  of  lime  it  contains, 
and  the  principal  advantage  of  using  it  in  preference  to  lime 
alone,  in  the  treatment  of  sandy  soils,  depends  upon  t!je 
clayey  nature  of  the  ashes  itself,  which  serves  to  improve  the 
texture  of  the  soil  and  retains  the  manures  and  water  longer 
than  it  otherwise  would. 

Much  discussion  has  arisen  among  farmers,  as  to  the  oper- 
ation and  advantages  of  burning  the*  surface  of  the  soil.  The 
same  principles,  above  enunciated,  also  explain  this  operation. 
It  is  true  that  a  vast  quantity  of  vegetable  humus  is  destroyed 
by  burning ;  but  at  the  same  time  potash  is  formed  by  the  com- 
bustion of  wood,  which  acts  as  a  fertilizer,  for  it  dissolves  the 
vegetable  matter,  and  causes  the  vegetation  to  become  more 
luxuriant.  The  potash  also  decomposes  some  of  the  mineral 
constituents  in  the  earth,  and  saturates  acid  salts  decom- 
posing the  sulphate  of  iron  and  converting  it  into  a  harmless 
substance.  There  can  be  no  doubt,  however,  that  a  burnt 
soil  soon  runs  out  or  becomes  barren,  and  this  fact  is  readily 
explained  by  the  circumstance  before  mentioned — that  is, 
the  conversion  of  the  humus  into  soluble  matter,  so  that  it 
is  soon  lost  by  infiltration.  There  is,  however,  no  other 
method  so  convenient  for  the  clearing  away  the  forest  trees, 
while  preparing  a  farm  in  the  wilderness ;  and  if  the  farmer 
will  take  the  trouble  to  restore  the  vegetable  matter  which 
he  has  lost  in  the  soil,  either  by  putting  in  compost,  as 
directed  in  the  foregoing  pages,  or  by  turning  in  the  sod, 
after  raising  two  crops  upon  his  field,  he  will  overcome 
the  difficulty  and  retain  the  original  luxuriance  of  his  farm. 
The  system  that  has  been  heretofore  followed^  would  soon 
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render  the  State  a  barren  waste,  and  it  is  eamestlj  hoped^ 
that  our  admonitions  may  be  duly  improved. 

Ground  bones  have  long  been  used  in  Europe  for  manure, 
with  the  happiest  effects,  and  several  years  since  I  had 
occasion  to  call  public  attention  to  the  vast  amount  of  such 
matter  thrown  away  in  our  large  cities.  The  quantity  of 
bones  rejected  from  the  soap  works  in  Boston  was  immense, 
and  those  establishments  were  put  to  considerable  trouble 
and  expense  to  have  them  carted  to  some  convenient  place 
for  throwing  them  into  the  sea.  Since  that  time,  there  has 
been  quite  an  important  commerce  carried  on  in  the  sale  of 
bones,  and  a  mill  has  been  erected  at  Roxbury,  for  grinding 
them  into  powder  for  manure. 

In  answer  to  queries  proposed  by  me,  Mr.  Nahum  Ward 
has  furnished  me  with  the  following  statistics  of  his  business : 

'*  I  grind  three  or  four  hundred  tons  of  bones  per  annum. 

*'  I  obtain  them  in  Boston  and  vicinity. 

**  They  cost  me  eight  dollars  per  ton,  delivered  at  the  mill, 
in  Roxbury. 

"  Ground  bones  sell  at  thirty-five  cents  per  bushel. 

"The  mill  cost  from  five  to  six  thousand  dollars." 

A  similar  establishment  is  maintained  in  New- York,  and 
in  both  places  the  business  is  said  to  be  profitable,  there 
being  a  ready  demand  for  the  article.  It  acts  as  a  permanent 
ameliorator  of  the  soil,  the  animal  matter  doubtless  under- 
going putrefaction,  and  is  rendered  soluble,  while  the 
phosphate  and  carbonate  of  lime  are  also  gradually  taken 
up  by  the  plants,  but  very  slowly,  since  those  substances  are 
nearly  insoluble  in  water. 

If  bones  are  burned  or  charred  by  fire,  they  may  be  easily 
ground  in  a  common  grist  mill,  or  may  be  crushed  by  the 
rolling  mill,  used  by  tanners.  In  this  state,  the  bone  still 
preserves  all  its  mineral  and  some  of  its  animal  matter,  and 
will  act  as  a  powerful  fertilizer,  when  placed  on  any  soil. 
It  is  to  be  used  for  a  top  dressing. 

Ground  oyster  shells  are  also  useful,  as  a  manure,  and 
there  is  a  bed  of  half  disintegrated  shells  on  the  sea-coast,  at 
Newcastle,   in  this  State,  where  that  substance  may  be 
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readily  prepared.  The  shells  may  be  transported  to  the 
Plaster  Mills  of  Waldoborough,  and  there  be  ground  and 
packed  in  casks  for  sale. 

Refuse  bone^  black  from  the  sugar  refineries,  is  also  a  very 
powerful  manure,  and  is  extensively  used  in  France,  and  the 
sugar  refiners  send  their  ships  to  this  country,  and  to  all  parts 
of  the  world,  to  obtain  bones,  which  they  use,  first  for  de- 
coloring sugar,  and  then  sell  the  exhausted  bone  black  for 
manure. 

Maple  sugar.  The  Acer  Saccharinum,  or  sugar  maple, 
18  one  of  the  most  luxuriant  and  beautiful  native  forest  trees 
in  Maine,  and  abounds  wherever  the  soil  is  of  good  quality. 
Its  ascending  sap  is  very  rich  in  sugar,  which  is  readily 
obtained  by  means  of  a  tap,  bored  with  an  auger,  half  an  inch 
in  diameter,  into  the  sap  wood  of  the  tree ;  the  sap  being 
collected  in  the  spring  of  the  year,  when  it  first  begins  to 
ascend,  and  before  the  foliage  puts  forth.  It  is  customary 
to  heap  snow  around  the  roots  or  stumps  of  the  trees,  to 
prevent  their  putting  forth  their  leaves  so  soon  as  they  other- 
wise would,  for  the  juices  of  the  tree  begin  to  be  elaborated 
as  soon  as  the  foliage  is  developed,  and  will  not  run. 

After  obtaining  a  quantity  of  maple  sap,  it  is  poured  into 
large  iron  or  tinned  copper  kettles,  and  boiled  down  to  a 
thick  syrup ;  and  after  ascertaining  that  it  is  sufficiently  con- 
centrated to  crystalize  or  grain,  it  is  thrown  into  casks  or 
vats,  and  when  the  sugar  has  formed,  the  molasses  is  drained 
off  through  a  plug  hole,  slightly  obstructed  by  tow.  But 
little  art  is  used  in  clarifying  the  syrup,  and  the  chemist 
would  regard  the  operations  as  very  rude  and  clumsy }  yet  a 
very  pleasant  sugar,  with  a  slightly  acid  taste,  is  made,  and 
the  molasses  is  of  excellent  flavor,  and  is  largely  used  during 
the  summer,  for  making  sweetened  water,  which  is  a  whole- 
some and  delicious  beverage. 

The  sugar  frequently  contains  oxide  of  iron,  which  it  dis- 
solves from  the  rusty  potash  kettles,  in  which  it  is  commonly 
boiled  down,  and  hence  it  turns  tea  black.  A  neat  manu- 
facturer will  always  take  care  to  scour  out  his  kettles  with 
vinegar  and  sand,  so  that  the  sugar  may  be  white.     He  will 
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also  take  care  not  to  burn  the  syrup,  by  urging  the  fire 
towards  the  end  of  the  operation.  If  his  syrup  is  acid,  a 
little  clear  lime  water  will  saturate  it,  and  the  lime  will 
principally  separate  with  the  molasses,  or  with  the  scum. 
The  syrup  should  be  skimmed  carefully  during  the  operation. 
It  is  not  worth  while,  perhaps,  to  describe  the  process  of 
refining  sugar ;  but  it  is  perfectly  easy  to  make  maple  sugar 
as  white  as  the  best  double  refined  loaf  sugar  of  commerce. 
It  would,  however,  lose  its  peculiar  acid  flavor,  which  now 
distinguishes  it  from  ordinary  caae  sugar. 

Were  it  generally  known  how  productive  are  the  groves 
of  sugar  maples,  we  should,  I  doubt  not,  be  more  careful, 
and  not  exterminate  them  from  the  forest,  as  is  now  too 
frequently  done.  It  is,  however,  difficult  to  spare  any  forest 
trees,  in  clearing  a  farm  by  fire,  but  groves  in  which  they 
abound,  might  be  spared  from  the  unrelenting  axe  of  the 
woodman.  Maple  trees  may  also  be  cultivated,  and  will 
become  productive  in  twenty  or  thirty  years ;  and  it  would 
certainly  be  one  of  our  most  beautiful  pledges  of  regard  for 
posterity  to  plant  groups  of  maples  in  convenient  situations, 
upon  our  lands,  and  to  line  the  road  sides  with  them.  I  aa 
sure  that  such  a  plan,  if  carried  into  efiect,  would  please 
public  ta^e^  in  more  ways  than  one,  and  we  might  be  in  part 
disfranchised  from  dependence  on  the  cane  plantations  of 
the  West  Indies. 

The  following  statistics  will  serve  as  an  example  of  the  pro- 
ducts of  the  sugar  maple  in  Maine,  and  it  will  also  be  noted 
that  the  whole  work  of  making  maple  sugar  is  completed  in 
three  or  four  weeks  from  the  commencement  of  operations. 

lbs.  of  sngar. 
At  the  Forks  of  the  Kennebec,  twelve  persons  made,  3,650 

On  No.  1, 2d  Range,  one  man  and  boy  "  1,000 

In  Fannington,  Mr.  Titcomb  «  1,500 

"  Moscow,  thirty  families  "  10,500 

*«  Bingham,  twenty -five  families  **  9,000 

«  Concord,  thirty  families  •*  11,000 

Pounds  of  sugar,         ....        36,650 
This,  at  twelve  and  a  half  cents  a  pound,  would  be  worth  t4,581. 
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It  mast  be  also  remarked,  that  the  manafactore  of  maple 
sugar  is  carried  on  at  a  season  of  the  year  when  there  is 
little  else  to  be  done,  and  if  properly  shaped  evaporating 
vessels  were  used,  a  much  larger  quantity  of  sugar  could  be 
made  in  the  season. 

Sugar  may  also  be  advantageously  manufactured  in  Maine, 
from  the  beet,  as  is  done  in  France.  The  wide-spread  inter- 
vales of  the  Aroostook,  above  the  entrance  of  the  St.  Croix, 
are  well  adapted  for  such  crops;  and  I  am  informed  by 
experienced  farmers,  that  the  season  will  there  be  amply 
long  enough  for  the  growth  and  maturity  of  the  sugar  beet, 
from  the  north  of  France.  Information  respecting  the  man- 
ufacture of  beet  sugar,  and  the  value  of  the  crops,  may  be 
found  in  Cbaptal's  Agricultural  Chemistry,  and  the  improved 
processes  may  be  learned  from  the  various  agricultural 
papers,  published  periodically.  The  value  of  the  sugar  beet, 
for  feeding  cattle  and  swine,  is  very  great ;  and  where  it  is 
not  used  for  that  purpose,  the  pulp  may  be  easily  made  into 
coarse  wrapping  paper,  either  bleached  or  colored.  I  would 
invite  the  attention  of  the  farmers  of  Maine,  to  this  important 
department  of  agriculture,  and  request  the  statistical  results 
of  their  experience. 
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BEMARKS   OK    LIBfESTONES. 

A  tabular  view  of  the  chemical  compoiition  of  each 
variety  of  limestone,  analyzed  in  my  laboratory  during  the 
present  year,  is  herewith  subjoined.  From  this  table,  it  is 
easy  to  fix  the  relative  values  of  each  kind  of  rock,  and  to 
learn  how  they  will  burn  in  the  kiln.  Many  of  them  will 
bear  the  heat  requisite  for  converting  them  into  lime,  by  the 
discharge  of  the  carbonic  acid  gas,  at  a  full  red  heat;  others 
must  be  burned  more  slowly  and  with  a  gently  increasing 
fire,  which  may  be  ultimately  driven  to  a  dull  or  cherry 
redness.  All  those  marked  as  good,  will  slake  perfectly, 
after  being  burned,  and  are  sufficiently  pure  for  all  ordinary 
uses.  They  are  generally  free  from  magnesia,  and  hence 
are  better  adapted  to  agricultural  use,  than  the  magnesian. 
limestones.  Magnesia  will  remain  a  long  time  exposed 
without  absorbing  its  equivalent  of  carbonic  acid,  and  thus 
it  does  not  act  favorably,  excepting  when  thoroughly  satur- 
ated by  the  fermentation  of  compost,  or  by  long  exfK>sure  to 
the  air.  When  such  limestones  are  skilfully  managed,  they 
answer  nearly  as  well  as  the  pure  lime.  The  argillaceous 
matter,  contained  in  some  of  the  limestones,  that  occur 
imbedded  in  slate  rocks,  does  no  harm  to  the  soil,  and  is 
even  beneficial  in  some  cases.  The  Dexter  and  Guilford 
limestones  will  make  a  good  and  strong  mortar,  and  will 
also  prove  very  valuable  in  making  compost,  or  for  the  treat- 
ment of  soils  by  liming.  So  will  also  many  of  the  other 
varieties  hereafter  mentioned  in  the  tables. 

Under  the  description  of  each  locality,  I  have  made  ample 
observations  on  the  nature  of  the  lime-rock,  and  shall  here 
present  some  views  or  plans  of  such  kilns  as  may  be  required 
for  the  conversion  of  the  rocks  into  quicklime. 

Fio.  Ist.  Kiln  built  of  refractory  rocks,  lined  with  clay,  and 
laid  outside  with  mortar — fifteen  feet  wide — fifteen  feet  high 
— five  feet  back.  Arches — ^middle,  five  feet  high — side 
arches,  three  and  a  half  feet  high. 
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Lime  Kiln  for  baming  900  casks  of  lime  at  a  time. 

This  kiln  is  of  the  form  commonlj  used  at  Thomaston, 
and  the  lime  is  burned  by  means  of  wood  fuel — thirty  cords 
of  wood  being  required  to  burn  the  charge  of  rock.  The 
operations  are  divided  into  four  turns,  and  from  three  to  four 
days  and  nights  the  fire  is  kept  unremittingly  in  action.  At 
the  close  of  the  operation,  the  limestone  is  found  to  be  con- 
verted into  caustic  lime.  A  more  full  statistical  view  of  this 
business,  may  be  seen  in  my  former  Reports  on  the  Geology 
of  Maine.  It  is  necessary,  in  case  the  rock  is  liable  to  slag^ 
that  it  should  be  broken  into  pieces  of  pretty  uniform  dimen- 
sions, or  at  least,  care  must  be  taken  to  place  the  larger 
masses  near  the  fire,  and  the  smaller  ones  more  distant  from 
it.  The  arches  are  to  be  built  up  of  large  angular  pieces  of 
the  rock,  not  more  than  six  or  eight  inches  in  diameter,  and 
they  must  be  laid  loosely,  so  that  the  flame  may  penetrate 
freely  through  them,  and  act  upon  the  superincumbent  mass 
of  broken  lime-rock.  I  have  seen  some  persons  break  the 
limestone  in  the  kiln.  This  should  never  be  done,  for  the 
small  pieces  fill  up  the  interstices  in  the  charge,  and  prevent 
the  passage  of  flame  and  heated  air,  required  for  the^drafl 
of  the  kiln. 
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In  laying  the  arches  of  limestoney  make  them  coincide 
with  the  arches  of  the  kiln — pack  the  pieces  so  as  to  allow 
the  passage  of  the  fire,  and  lay  the  limestone  in  a  very  loose 
manner,  until  the  kiln  is  half  full.  Then  you  may  throw  in 
the  smaller  pieces  in  confusion,  and  fill  np  the  kiln  to  the 
top.  This  being  done,  place  your  fuel  in  the  arches  and 
kindle  your  fires,  and  drive  them  until  the  lime  is  sufiiciently 
burned,  which  may  be  from  three  to  four  days  and  nights, 
according  to  the  kind  of  rock,  and  the  intensity  of  the  fire. 

A  smaller  kiln  may  be  required  in  some  toWns,  and  in 
cases  where  the  farmer  burns  his  lime  for  his  own  use  only. 
I  therefore,  herewith  present  a  plan  for  such  a  kiln. 

Fig.  2. 


This  kiln  is  of  a  cylindrical  form,  rather  wider  outside  at 
the  bottom  than  at  the  top,  so  as  to  give  it  more  solidity.  It 
is  ten  feet  high,  and  five  feet  in  diameter  at  the  top,  while 
the  bottom  internally  contracts  a  little,  so  as  to  support  the 
charge.  This  contraction  is  unnecessary,  excepting  where 
the  limestone  crumbles,  or  ^^firu  bums,^^  during  its  calcina- 
tion. The  arch  may  be  made  four  and  a  half  or  five  feet 
high,  and  two  and  a  half  or  three  feet  wide,  so  as  to  allow 
room  for  discharging  the  lime,  after  it  is  burned.  The  kiln 
may  be  made  of  any  rock,  capable  of  withstanding  a  full  red 
heat.  Talcose  slate,  mica  slate,  or  even  common  clay  slate, 
will  answer.  It  must  be  pointed  with  clay  inside,  and  with 
mortar  on  the  outside.  In  charging  this  kiln,  the  stone  is 
broken  into  suitable  sized  pieces,  and  an  arch  is  built  up, 
corresponding  with  the  arched  opening  and  extending  quite 
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ftcrofs  the  diameter  of  th^  kiln.  Having  laid  up  this  arch 
loosely,  pack  the  kiln  in  a  careful  manner,  until  it  is  half  full 
of  the  broken  limestone ;  then  you  may  throw  in  the  smaller 
pieces  on  the  the  top,  and  fill  the  kiln  entirely.  It  is  now 
set  for  burning,  and  you  have  only  to  place  the  wood  and 
kindle  a  fire  in  the  arch,  keeping  the  heat  gradually  increas- 
ing, until  the  limestone  is  sufficiently  burned.  This  may  be 
known,  either  by  the  time  required,  or  by  the  appearance  of 
the  pieces  at  the  top  of  the  charge.  It  will  generally  be 
noticed,  that  when  the  fire  has  done  its  oflice,  that  the  smoke 
ceases  to  appear  at  the  top  of  the  kiln,  and  a  flame  rises 
through  the  interstices  at  the  top.  The  charge  begins  also 
to  settle  a  little.  The  time  required  for  the  burning  of  lime, 
varies  with  the  difierent  kinds  of  lime-rock,  and  hence  it  is 
alone  to  be  learned  by  experience  in  a  particular  case,  and 
with  the  kind  of  kiln  with  which  the  lime  burner  is  acquainted. 
One  or  two  fair  trials,  will  teach  any  intelligent  man  how  to 
do  the  work  in  a  proper  manner. 

The  cost  of  the  lime  prepared  in  a  small  kiln,  is  always  a 
little  more  than  when  it  is  made  in  a  large  woy ;  hence 
where  an  extensive  demand  exists,  the  tluee  hundred  cask 
kiln  would  prove  the  most  profitable  to  the  manufacturer. 
Most  of  the  limestones  here  described,  may  be  burned  at  the 
cost  of  twenty-five  cents  per  cask,  in  bulk — or  for  fifty-cents, 
packed  in  casks.  Where  it  is  to  be  used  on  the  spot,  in 
agricultural  improvements,  it  may  be  thrown  out  of  the  kiln, 
and  allowed  to  slake  itself,  and  then  is  ready  for  immediate 
use.  Its  weight  is  increased  from  thirty  to  fifty  per  cent* 
by  slaking,  and  its  bulk  is  tripled  or  quadrupled ;  hence, 
where  it  is  to  be  transported  to  a  distance,  it  is  better  to 
take  it  in  its  caustic  state,  either  in  bulk  or  in  casks. 

A  shed  ought  to  be  built  near  the  kiln,  so  as  to  keep  the 
lime  under  cover,  to  prevent  its  being  wet  by  rain. 

Rock,  fresh  from  the  quarry,  bums  more  easily  than  after 
it  has  become  dry  by  laying  exposed  to  the  action  of  sun 
and  air. 

Limestones,  containing  pyrites,  like  that  at  Brown's  corner, 
in  Clinton,  give  out  sulphurous  acid  gas  during  the  process 
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of  burning,  and  in  such  casefl,  it  ifc  unpleasant  to  have  the 
kiln  near  the  house.  In  all  cases,  at  the  commencement  of 
the  operation,  much  smoke  is  produced,  and  it  is,  therefore, 
convenient  to  place  the  kiln  where  people  are  not  likely  to 
be  annoyed  by  it.  When  driving  the  fire  in  a  lime  kiln, 
you  perceive  that  the  limestone  melts  or  slags,  you  must  not 
increase  the  heat  beyond  that  point. 

Poor  limestones  are  frequently  burned  best  by  means  of 
wood  Ihat  is  not  perfectly  dry,  so  as  not  to  burn  too  rapidly. 
A  little  experience  and  discretion,  however,  will  teach  any 
man  how  to  regulate  the  fire,  so  as  to  make  the  best  kind 
of  lime. 

By  examining  the  tables,  knowing  how  one  kind  of  time* 
stone  bums,  you  may  judge  of  the  others  which  are  there 
presented.  Nearly  every  variety  of  limestone  found  in 
Maine,  I  have  burned  in  my  laboratory,  and  know,  practi-- 
cally,  exactly  how  they  will  burn,  and  the  quality  of  lime 
that  will  result.  Where  the  oxide  of  iron  is  more  than  two 
per  cent,  the  lime  will  have  a  brownish  tinge,  so  as  to  render 
it  unsuitable  for  plastering  ceilings.  The  slate  is  merely 
inert,  and  gives  an  ash  grey  color  to  the  lime,  where  it 
abounds. 

Silcx,  when  chemically  comlnned  with  the  lime  and  oxide 
of  iron,  forming  what  are  called  by  chemists  sUicaies  cf  lime 
and  iron,  produces  a  hydraulic  limestone,  liable  to  melt  at 
a  full  white  heat.  It  is  frequently  a  valuable  article  for 
making  hydraulic  cement,  and  abounds  in  several  places  in 
the  State,  especially  at  Machias,  and  at  the  Forks  of  the  Ken- 
nebec river.  Many  of  the  rocks  described  in  the  catalogues 
appended  to  this  Report,  as  calciferous  slates,  will  also  make 
hydraulic  lime.  They  may  be  burned  at  a  red  heat,  but 
beyond  that  temperature  run  into  a  deep  green  glass  or  slag. 
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RBIIARK8    ON   THE    IRON    ORES. 

A  tabular  view  presents  the  results  of  my  researches  on 
the  various  iron  ores,  analyzed  during  the  present  year. 

In  several  instances,  there  are  sufficiently  large  deposits  in 
a  single  bog,  to  supply  a  blast  furnace  for  many  years.  Other 
localities  are  found,  situated  so  near  together  that  it  would 
be  easy  to  transport  the  ore  to  some  common  central  point, 
where  a  blast  furnace  might  be  erected  for  smelting  the  ore. 
By  consulting  the  map  of  the  State,  it  may  be  seen  where 
the  most  convenient  localities  are  found  for  the  above  purpose. 

Iron  ores  will  bear  transportation  to  a  great  distance,  as  is 
evident  from  the  fact  that  it  is  found  to  be  a  profitable 
business  to  bring  the  bog  iron  ore  from  New  Jersey,  and 
from  the  islands  on  the  coast  of  Maine,  to  Boston  and  Ply- 
mouth, from  whence  it  is  transported  over  land  to  furnaces 
situated  in  the  interior,  from  fourteen  to  twenty  miles,  and 
there  to  convert  it  into  iron,  and  carry  the  iron  to  Boston  for 
sale,  where  much  of  it  is  purchased  by  citizens  of  Maine. 

Although  bog  ores  are  not  so  rich  in  iron  as  some  of  the 
solid  or  mountain  ores,  they  are  so  mdch  easier  smelted  in 
the  furnace,  that  the  workmen  generally  prefer  them  ;  and 
by  the  hot  blast  applied  to  a  furnace  fed  by  charcoal,  a  much 
larger  proportion  of  good  iron  may  be  obtained  than  is  usually 
extracted  by  the  common  methods. 

Bog  ores  mix  advantageously  with  the  magnetic  iron  ore 
in  the  blast  furnace,  lighten  the  charge,  and  make  the  slag  run 
better;  so  where  they  can  be  obtained  within  reasonable 
distances,  they  ought  to  be  mixed  and  wrought  together. 

Where  magnetic  iron  ore  alone  is  to  be  wrought,  such  as 
occurs  at  Marshall's  Island  and  Buckfield,  it  may  be  more 
conveniently  converted  into  bar  iron  directly,  by  the  bloom 
forge— and  such  forges  are  of  but  little  cost,  and  may  be 
advantageously  set  up  for  working  such  ores.  It  sometimes 
happens  that  iron  pyrites,  or  arsenical  iron,  occurs  acciden- 
tally in  the  bog  ores,  and  then  it  injures  the  quality  of  the 
bar  iron,  making  it  brittle  or  "  short?*  A  portion  of  these 
troublesome  matters  may  be  expelled  by  roasting  the  ore  by 
means  of  a  wood  fire,  over  which  the  lumps  of  ore  are  to  be 
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piled,  and  allowed  to  remain  until  the  fuel  is  burnt  away.  A 
portion  of  the  arsenic  and  sulphur  will  remain,  and  still  c4n- 
taminate  the  iron.  Ores,  containing  this  substance,  are  to 
be  used,  then,  only  for  the  manufacture  of  cast  iron. 

In  a  few  instances,  a  slight  arsenical  odor  was  perceived 
during  the  roasting  of  bog  ores  from  Maine.  The  pulveru- 
lent variety,  or  ochre,  from  Clinton  and  Skowhegan,  contains 
so  much  of  this  impurity  that  it  is  unfit  for  wrought  iron.  Such 
ores  arise  from  the  decomposition  of  arsenical  iron  pyrites, 
common  in  some  of  the  slate  rocks  around  the  deposit.  Of 
all  the  iron  ores,  the  red  and  brown  hsematitc  are  considered 
the  best,  since  they  yield  about  fifty-four  per  cent,  of  iron,  and 
are  just  heavy  enough  for  a  good  charge  in  the  blast  furnace. 
Such  ores  I  have  found  in  inexhaustible  beds  upon  the  Aroos- 
took river,  near  Currier's  settlement,  and  at  Woodstock,  N.  B. 
From  the  latter  locality,  it  is  now  contemplated  to  ship  the 
ore,  in  its  crude  state,  to  Liverpool,  England — ^where  it  will 
sell  for  eight  dollars  per  ton.  It  will  be  carried  as  ballast 
in  the  lumber  ships.  If  Woodstock  should  be  granted  to 
the  United  States,  in  the  settlement  of  the  North  Eastern 
boundary,  this  valuable  bed  of  iron  ore  would  prove  of 
national  importance,  since  it  is  close  to  the  military  post  at 
Houlton. 

By  referring  to  my  former  Reports,  it  will  be  seen  that  the 
manufacture  of  iron  is  a  most  profitable  business,  and  those 
who  have  sighed  for  mines  of  gold  and  silver,  by  looking 
into  the  history  of  such  mines  in  the  southern  States  and  in 
Mexico,  will  find  that  iron  mines  are  the  most  profitable,  and 
will  pay  their  workmen  five  times  higher  wages  than  those 
of  gold. 

In  examining  veins  and  beds  of  iron  ores,  contained  in 
rocks,  there  is  no  diflliculty  in  ascertaining  exactly  how  many 
tons  of  iron  are  included  in  the  bed  or  vein,  the  depth  of 
working  being  limited  by  the  depth  of  natural  qr  practicable 
drainage ;  but  bog  ores  are  more  difficult  to  measure,  and  the 
quantity  can  only  be  ascertained  approximativcly,  but  near 
enough  for  all  practical  purposes.  Small  deposits  of  bog 
ore  occur  in  nearly  every  town,  and  I  would  caution  those 
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concerned  not  to  erect  furnaces  until  the  quantity  of  ore  has 
been  surveyed  by  some  person  conversant  with  geology,  and 
with  the  art  of  working  metalic  ores ;  for  I  have  frequently 
been  assured  of  the  existence  of  inexhaustible  beds  of  such 
ores,  where,  on  examination,  I  found  only  an  area  of  a  rod  or 
two  square,  and  but  a  foot  in  depth.  Persons  unacquainted 
with  our  profession,  are  very  apt  to  commit  errors  of  this 
kind,  and  they  are  disposed  to  believe,  that  where  there  is 
but  a  mere  stain  of  iron,  that  if  they  could  only  dig  deep 
enough,  that  they  would  discover  a  great  mass  of  iron  ore. 
This  is  a  too  frequent  error,  and  one  which  1  have  the  greatest 
difficulty  in  eradicating  from  the  public  mind.  Those  stains 
of  iron  rust  on  the  rocks,  arise  alone  from  the  decomposition 
of  pyrites  or  bi-sulphuret  of  iron — a  substance  never  used  as 
an  iron  ore,  and  mountain  ores,  as  they  are  commonly  called, 
never  dissolve  or  run  down  with  the  water  that  flows  over 
them.  Pyrites  does,  however,  by  its  decomposition,  furnish 
all  the  bog  iron — but  it  would  be  utterly  worthless  if  it  con- 
tained any  of  the  pyrites  in  it.  It  is,  therefore,  of  great  im- 
portance to  know  that  this  mineral  is  thoroughly  decomposed ; 
and  that  can  be  learned  only  by  chemical  analysis.  It  is  unu* 
sual  to  find  a  bed  of  good  bog  iron  more  than  two  or  three  feet 
thick,  and  more  frequently  it  is  but  a  foot  in  depth.  In 
order  to  ascertain  the  quantity  of  ore,  you  must  measure  the 
area  of  land  where  you  know  it  to  exist,  and  prove  its  depth 
over  the  whole  area  by  digging  through  it.  Then  if  you 
multiply  the  area  in  feet  by  the  depth  in  feet,  you  will  have 
the  number  of  cubic  feet  of  the  ore.  Ascertain  how  much 
a  cubic  foot  of  it  will  weigh,  by  taking  its  specific  gravity, 
and  analyze  the  ore,  to  ascertain  its  per  centage.  Then  you 
can  calculate  the  number  of  pounds  of  iron  in  the  deposit, 
and  learn  whether  the  supply  is  ample  or  not.  In  the  pre- 
sent Report,  may  be  seen  examples  of  such  measurements; 
and  where  there  is  a  sufficiency  of  good  iron  ore  for  sup- 
plying a  blast  furnace,  I  have  mentioned  the  fact,  and  where 
there  was  not,  I  have  also  noted  it,  as  may  be  seen  in  the 
preceding  pages. 
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Dr.  Stkphenson's  Rei^ort,  and  Remarks  oiv  the  State 
Boundaries. 

Herewith  I  present  the  Report  of  my  assistant,  Samoel 
L.  Stephenson,  M.  D.,  who  was  charged  by  me  with  the 
exploration  of  a  portion  of  the  Androscoggin  and  Mega  I- 
loway  sections.  His  researches  will  prove  very  interesting 
and  important  to  the  people  of  Maine,  and  shew  that  we 
have  a  good  counter  claim  against  the  British  encroachments 
upon  the  territory  of  Maine^— for  the  north-west  angle  of 
Maine,  as  appears  from  this  Report,  is  at  present  fixed  at 
least  ten  miles  too  far  south  of  its  true  plucSf  and  it  is  evident 
that  a  small  brook  has  been  mistaken  for  the  main  Megal- 
loway  river,  in  marking  the  north-west  angle  of  Maine  and 
New-Hampshire.  The  latter  State  has  also  a  right  to  extend 
the  line  of  its  territory  farther  north  than  the  present  limitSf 
as  marked  by  the  commissioners. 

It  is  certainly  of  great  importance  to  the  peace  of  the 
country,  that  the  whole  northern  and  eastern  boundary  oC^ 
Maine  should  he  forthwith  accurately  surveyed  and  pernuM' 
nently  marked  by  proper  monuments,  and  I  trust  that  so  im- 
portant a  national  question  as  the  territorial  limits  of  one  of 
the  States  of  this  great  and  glorious  Union,  will  not  be 
allowed  to  remain  unknown  and  undefined.  Before  closing 
this  Report,  allow  me  to  remark  that  it  is  of  the  greatest  im^ 
portance  to  both  Great  Britain  and  Maine,  that  the  claims  of 
the  two  countries  should  be  forthwith  adjusted.  Let  the 
British  Government  at  once  fairly  and  honorably  acknowl- 
edge the  claims  of  Maine,  as  she  ultimately  must — for  nature 
has  too  distinctly  marked  her  boundary  in  accordance  with 
the  letter  of  the  treaty,  to  admit  of  a  doubt — and  then  some 
arrangement,  convenient  to  the  two  countries,  can  be  easily 
made,  so  as  to  give  the  British  free  communication  between 
New  Brunswi(;lc  and  the  Canadas,  while  they^  in  return,  can 
give  us  the  free  navigation  of  the  St.  John  river,  with  a  depot 
at  its  mouth.    J^fow  is  the  time  to  adjust  this  important 
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question ;  for  we  have,  as  yet,  not  granted  lands  upon  that 
tract  of  territory  embraced  between  the  Madawaska,  St. 
John,  the  sources  of  Restigouche  and  Metis  rivers,  and  have, 
therefore,  still  the  right  of  ceding  a  portion  of  it  for  an  equiv- 
alent I  whereas  if  a  single  settler  should  receive  a  grani  (f 
land  upon  that  territory^  it  would  be  out  qf  the  power  of 
Oovemmentj  ijoithout  his  consent^  to  alienate  his  possessions. 
Delay  J  therefore^  is  extremely  dangerous  to  the  peace  of  the 
two  countries;  forwe  do  not  know  the  temper  that  nutyinflw- 
ence  a  future  Legislature,  and  it  may  become  their  policy  to 
settle  the  country  even  to  the  very  extreme  north-east  angle  of 
Maine.  If  the  British  government  arrange  matters  properly, 
the  people  of  Maine  might  be  induced  to  dispose  of  that 
trapezoidal  tract  of  country,  just  mentioned,  and  take,  as  an 
equivalent,  the  strip  of  land  on  the  west  side  of  the  St.  John, 
extending  from  the  Monument,  at  the  sources  of  the  St. 
Croix,  to  the  Grand  Falls  of  the  St  John,  allowing  the  State 
of  Maine  also  the  free  navigation  of  the  St.  John  river.  This 
18  the  best  arrangement  for  the  welfare  of  the  two  countries, 
and  is  the  best  offer  that  the  United  States  ought  to  make  to 
^  Great  Britain.  This,  however,  ought  to  be  made  an  after 
consideration^  when  our  whole  title  shall  be  acknowledged. 

Another  arrangement  may  also  be  made,  by  settling  the 
boundary  as  claimed  by  us,  and  giving  to  Great  Britain  the 
free  right  of  passage  on  the  Frederickton  and  Quebec  road, 
forever,  in  exchange  for  the  free  navigation  of  the  St.  John. 
Should  war  hereafter  take  place  between  the  two  countries, 
the  strongest  party  of  course  would  prevail  either  in  stopping 
the  use  of  the  road  or  the  river;  but  during  peaceable  inter- 
course^  both  parties  would  be  gainers  by  this  adjustment. 

In  the  former  proposal,  we  should  gain  one  very  important 
point,  viz.  the  possession  of  the  Aroostook  Falls,  which  is 
one  of  the  best  water  powers  in  the  country,  now  just  within 
British  limits ;  and  these  Falls,  at  the  mouth  of  the  Aroos- 
took, could  be  turned  to  great  account  in  sawing  lumber,  or 
in  driving  a  blast  furnace  and  forges,  to  work  the  great  bed 
of  iron  ore,  discovered  by  me,  upon  that  river,  during  tiie  last 
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year's  snnrey.  T%e  working  cf  thaae  fnine$  wUl  be  of  very 
great  advantagey  noi  wdy  to  ow  people^  but  also  to  the  pro- 
vinciala  upon  the  St.  John  ;  for  if  excellent  iron  is  famished 
them  at  a  lower  price  than  they  now  pay  for  i/,  their  pros- 
perity  wiU  be  advanced  in  no  smaU  degree. 

C.  T.  Jackson.' 
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To  Charles  T.  Jackson,  M.  D., 

Geological  Surveyor  of  the  State. 

Sir: — Agreeable  to  yonr  instructions  I  have  examined 
such  sections  of  the  Androscoggin  and  Megalioway  Rivers, 
as  you  for  want  of  time,  and  other  circumstances,  have  been 
obliged  to  omit,  and  beg  leave,  most  respectfully  to  submit 
the  result  of  my  observations,  hoping  that  the  very  limited 
time  allowed  for  its  preparation,  will  be  sufficient  apology 
for  its  many  imperfections. 

On  the  26th  of  July  I  left  Augusta  in  company  with  Mr. 
Wall,  one  of  the  assistants,  and  commenced  an  examination 
of  the  route  from  that  place  to  Lewiston  Falls  on  the 
Androscoggin  River.  Little  of  geological  interest  occurred 
till  we  arrived  at  East  Winthrop  Meeting  House,  where  the 
diluvial  scratches  were  very  distinctly  observed  on  the  mica 
slate  rocks,  the  marks  were  very  large  and  deep,  shewing  the 
immense  size  of  the  diluvial  boulders  which  have  ground  the 
surface  of  the  rocks.  The  direction  of  these  marks  is  nearly 
North  and  South,  the  direction  of  strata  of  mica  slate  is  N. 
E.  and  S.  W. 

At  Lewiston  Falls,  on  the  west  side  the  river,  there  occurs 
close  to  the  waters  edge  a  dyke  of  green-stone  trap,  two  feet 
six  inches  in  width,  having  been  forced  up  through  a  stratum 
of  mica  slate.  Direction  of  trap  dyke  N.  80^  W.,  S.  80*»  K. 
The  rocks  at  this  place  consist  of  coarse  granite  and  mica 
slate,  with  so  much  distortion  of  strata  that  it  is  almost 
impossible  to  obtain  their  direction  and  dip.  The  fall  of 
water  at  this  place  is  about  twenty  feet,  and  it  is  a  place  of 
fashionable  resort  for  the  people  in  that  vicinity,  to  witness 
the  waters  as  they  dash  from  precipice  to  precipice. 
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In  this  town,  Danrille  and  Minot,  we  collected  a  number 
of  specimens  of  soil,  the  analysis  of  which,  see  Dr.  Jackson's 
Report.  They  yield  luxuriant  crops  of  grass  and  grain. 
On  the  Slst  of  July  we  pursued  our  course  to  Poland,  where 
we  discovered  a  bed  of  limestone  on  the  farm  of  Mr.  N. 
Bray,  is  of  good  quality,  and  occurs  in  great  abundance. 
The  direction  of  the  bed  is  N.  E.  and  S.  W.  This  quarry 
has  been  opened  in  one  or  two  places,  in  one  of  which  we 
discovered  a  dyke  of  greenstone  trap  two  and  a  half  feet 
wide,  runs  N.  80«'  W.,  S.  80*^  E.  A  smaller  dyke  was  also 
discovered  about  twenty  feet  from  the  first.  These  trap  dykes 
were  not  however  of  sufficient  width  to  change  in  the  least  the 
appearance  of  the  limestone.  The  exact  width  of  the  lime- 
stone bed  could  not  well  be  ascertained  without  occupying 
more  time  than  we  felt  ourselves  authorized  to  spare  at  this 
place.  We  traced  it  by  its  outcropping,  several  hundred  feet 
in  length,  and  I  have  no  doubt  that  it  is  of  sufficient  width 
to  warrant  operations.  Good  lime  has  been  made  near  this 
place,  and  I  see  no  good  reason  why  lime  cannot  be  burned, 
not  only  to  advantage  to  the  owner,  but  also  to  all  the  people 
in  that  vicinity.  Lime  can  be  made  at  this  place  for  fifty 
cents  per  cask.  Wood  costs  nothing.  Labor  costs  from 
nine  to  ten  dollars  per  month. 

Upon  the  farm  of  Mr.  Waterhouse,  about  half  a  mile  from 
Poland  Village,  a  little  poor  limestone  was  discovered,  but 
its  very  limited  quantity,  and  the  granite  rocks  having  been 
forced  up  through  and  mixed  with  it,  render  it  unfit  even  for 
agricultural  purposes.  It  cannot  be  supposed  that,  by  the 
discovery  of  limestone  in  the  interior  of  our  State,  that  it  can 
be  furnished  to  any  other  market  than  that  within  the  vicinity 
where  it  is  discovered.  But,  as  every  intelligent  farmer  con- 
siders lime  as  indispensible  to  the  successful  cultivation  of 
the  soil,  it  should  be  wrought  at  every  locality  where  it  is 
discovered,  in  order  to  supply  the  increasing  demand  of  this 
class  of  community.  While  in  this  town,  we  visited,  by 
invitation,  Pigeon  Hill,  to  examine  a  bed  of  iron  ore,  which 
we  were  assured  existed  at  that  place  ;  but  on  investigation, 
proved  to  be  a  bed  of  slate,  containing  iron  pyrites^  or  the 
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bi-8u1phujret  of  iron,  which,  by  chemical  decompoaitiony  had 
oxidized  such  rocks  as  came  in  contact  with  it  It  also  con* 
tained  arsenical  pyrites,  which  was  proved  by  the  distinct 
garlic  odor  given  out  under  the  blow  pipe. 

August||2d,  continued  our  coarse  to  Turner,  and  were  there 
requested  to  examine  a  locality,  where  iron  and  soapstone 
were  thought  to  abound }  but  this  proved  to  be  a  relic  of 
speculation  times — as  iron  pyrites  and  mica  slate  were  all  the 
indications  of  iron  ore  we  were  able  discover. 

On  the  farm  of  I.  Cole,  about  half  a  mile  from  Turner 
Village,  we  discovered  some  excellent  specimens  of  lime-* 
stone  upon  the  road-side,  which  had  been,  at  some  previous 
day,  blown  from  a  ledge.  It  crested  the  road  in  a  north-east 
and  south-west  direction.  On  further  examination  of  this 
locality,  it  was  found  to  out-crop  again  on  the  land  owned 
by  Mr.  P.  Burrill ;  and  from  appearances  here  presented,  I 
think  there  can  be  no  doubt  of  the  existence  of  a  valuable 
bed  of  limestone  beneath  the  superincumbent  soil,  as  a  well, 
recently  dug  at  this  place,  brought  to  light  some  fine  speci- 
mens of  the  stone.  The  length  of  this  bed  was  traced  one 
hundred  and  fifty  feet  in  length  by  its  out-cropping  edges, 
but  want  of  time  prevented  our  removing  the  immense  body 
of  earth  which  overlaid  the  stone,  to  ascertain  its  exact  width. 
The  direction  of  limestone  bed  is  north-east  and  south-west* 
The  rocks  in  the  vicinity  are  granite,  talcose  and  mica 
slates.  Wood  costs  but  little.  Labor  costs  from  eight  to 
ten  dollars  per  month. 

Saturday,  August  4th,  we  visited  several  caves,  the  entrance 
of  which  was  from  the  side  of  the  mountain,  situated  on  the 
land  belonging  to  Mr.  £.  Pratt,  on  the  western  side  of  the 
river.  From  some  cause,  the  huge  blocks  of  granite  which 
form  the  walls  of  these  subterranean  apartments,  have  been 
so  arranged  as  to  form  spacious  halls,  and  present  a  striking 
regularity  of  appearance.  We  were  furnished  by  our  guide 
with  lamps,  &c.,  by  which  we  were  enabled  closely  to 
examine  each  apartment,  as  we  entered.  The  first  cavern 
we  entered,  was  about  twenty  feet  long,  and  from  ten  to 
twelve  feet  wide,  with  high  overhanging  walls;  and  the  rocks 
S5 
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preaented  the  appearance  of  hariog  been  thrown  asvnder  by 
some  wonderful  convulsion  of  nature,  and  the  damp  and 
chilling  atmosphere  was  similar  to  that  on  visiting  the  sepul* 
ehres  of  the  dead.  From  this,  we  continued  our  course  by 
slow  and  cautious  steps,  down  a  pathless  descent  into  the 
second,  which  did  not  differ  in  any  respect  from  the  first. 
We  continued  our  explorations  of  this  cavernous  district, 
descending  with  great  caution  from  one  to  the  other,  until 
we  had  visited  six  of  these  subterranean  halls,  situated  one 
above  another,  and  all  corresponding  in  general  appearance, 
but  diminishing  in  size  as  we  descend — ^wlien  the  last  would 
not  admit  a  person,  in  an  erect  position,  but  were  obliged  to 
crawl  on  our  hands  and  knees,  taking  great  precaution  not 
to  meet  with  the  misfortune  of  losing  our  lamp,  which,  at 
this  period  of  our  explorations,  was  of  great  importance  to 
us;  for  had  we  suffered  the  misfortune  to  have  our  light 
extinguished,  we  might  have  been  compelled  to  grope  about 
in  darkness,  without  even  a  hope  of  a  happy  deliverance  from 
such  an  uncomfortable  situation. 

The  people  at  Turner,  take  a  lively  interest  in  the  subject 
of  geology,  as  was  evinced  by  their  unt:easin^  attentions  to 
OS,  during  our  stay  at  that  place.  To  Col.  Andrews  and 
Major  Clark,  are  due  our  particular  acknowledgements,  for 
their  aid  in  exploring  the  various  localities  in  that  town. 

South  from  the  village  of  Turner,  there  occurred  a  bed  of 
bog  iron  CHre,  on  the  farm  of  Mr.  T.  L.  Davis.  On  examina- 
tion of  this  locality,  we  discovered  some  good  specimens  of 
the  bog  ore;  and  by  removing  the  top  soil,  we  were  enabled 
to  expose  the  ore  to  view,  and  by  the  assistance  of  several 
gentlemen,  were  able  to  remove  the  ore  to  the  depth  of  three 
and  a  half  or  four  feet,  observing  at  the  same  time,  that  the 
ore  was  of  better  quality  and  more  compact,  as  we  descended. 
The  length  of  this  bed  is  three  hundred  feet ;  the  width  was 
not  ascertained,  on  account  of  water  in  the  bogs  below. 
Iron  of  good  quality,  was  made  at  this  place  some  fifty 
years  since.  What  per  cent,  of  iron  it  yielded,  or  why 
it  was  abandoned,  could  not  be  learned  in  a  satisfactory 
manner. 
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On  the  road  from  Turner  to  Livermore,  near  the  house  of 
L.  Davy,  Esq.,  the  out^cropping  edges  of  a  timestone  bed,  are 
noticed.  Some  good  specimens  were  obtained,  but  probably 
it  does  not  exist  in  great  abundance.  This  is  undoubtedly 
a  part  of  the  same  bed  discovered  at  Turner  Village,  as  the 
direction  from  that  point  is  exactly  north-east.  Limestone, 
in  small  quantities,  was  discovered  in  various  parts  of  the 

^  town,  and  can,  without  doubt,  be  burned  to  great  advantage 

for  agricultural  purposes.  1  he  farmers  make  use  of  lime 
largely  as  a  top-dressing  for  their  soils.  The  crops  of  grass 
and  grain  at  this  place,  appear  as  luxuriant  as  any  I  have 
seen  in  the  State.  On  the  farm  of  Mr.  O.  Pray,  the  granite 
soil  yields  from  twenty  to  twenty-»five  bushels  of  wheat  to  the 
acre.  On  the  farm  of  J.  Washburn,  on  the  same  road,  it 
yields  of  clover  two  tons  per  acre. 

The  rocks  on  the  route  from  Livermore  to  Jay,  assmne  a 
more  slaty  appearance,  and  some  fine  specimens  of  mica  slate 
were  obtained.  Direction  of  strata,  N.  47*  E. ;  dips  S.  43® 
W.  At  Jay,  on  the  east  side  the  river,  we  were  requested  to 
examine  a  coal  formation,  which  some  citizens  supposed 
existed  there,  on  the  farm  of  Mr.  Savage,  but  on  exploration 
of  this  locality,  it  proved  to  be  a  granite  formation,  in  the 
place  of  coal,  and  of  course,  no  coal  or  indication  of  it,  coold 

i  exist  there.     In  our  examinations  at  Jay,  but  little  of  interest 

was  observed  for  the  extent  of  country,  which  we  explored. 
A  little  limestone  was  discovered  in  several  parts  of  this 
town,  but  from  its  limited  quantity,  and  the  presence  of  much 

^  foreign  matter,  it  cannot  be  of  much  importance  to  the  town. 

\  From  Jay  to  Dixfield,  about  one  and  a  half  miles  north- 

west from  the  former  village,  we  observed  a  high  biuif  of 
granite,  at  the  base  of  which,  and  in  the  valley  below,  the 
Androscoggin  once  poured  its  troubled  waters.  Immense 
granite  boulders  are  here  distributed  one  above  another  in 
the  greatest  confusion,  leaving  a  space  between,  that  bears 
evident  marks  of  once  having  been  the  river's  bed.  The 
rocks,  in  place,  on  the  road  from  Jay  to  Canton  Point,  are 
granite  and  mica  slate.  Fine  specimens  of  granite  were 
obtained  at  Canton  Point,  half  a  mile  north  of  the  vUlagei 
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and  blocks  of  it  can  bo  obtained  wiUi  perfectly  smooth  sur- 
faces,  thirty  feet  in  length,  and  of  any  required  thickness. 
This  mountain  of  granite  would  be  of  great  value,  if  it  were 
not  situated  so  iar  from  a  market,  being  of  superior  quality ; 
but  as  it  is,  will  be  of  little  importance  to  the  community, 
being  only  used  for  underpinning  for  the  buildings  in  this 
vicinity.  Dixfield  is  a  village  situated  on  the  ea^t  side  of  the 
Androscoggin,  and  it  presents  a  lively  and  business-like 
appearance.  The  mills  for  the  manufacture  of  lumber  and 
flour,  are  in  a  very  prosperous  condition.  This  village  is 
surrounded  by  many  high  mountains,  the  summits  of  which 
are  granite,  and  the  sides  and  bases  are  composed  of  slate. 
We  visited  one  of  the  most  prominent  mountains,  called 
Tumble-down-Dick — ^taking  its  name  from  the  circumstance 
that  an  Indian,  by  the  name  of  Dick,  once  ascended  this 
mountain,  while  under  the  influence  of  a  powerful  excite- 
ment, (alcoholic  ?)  and  venturing  too  near  the  edge  of  the 
precipice,  was  thrown  from  that  lofty  eminence  and  dashed 
to  pieces  upon  the  rocks  below.  Upon  the  side  and  summit 
of  this  mountain,  there  are  immense  diluvial  boulders  of 
granite,  some  of  which  weigh  several  tons.  The  diluvial 
scratches  are  very  distinct,  and  run  N.  1 0''  W.,  S.  10^  £.  In 
the  eastern  part  of  Dixfield»  we  discovered  a  small  vein  of 
limestone,  containing  a  large  proportion  of  foreign  matter. 
Several  other  localities  of  similar  character  were  found  in 
difierent  parts  of  the  town,  but  at  no  one  place  there  could 
I  recommend  the  burning  of  lime. 

At  Rumfbrd  Falls  a  fine  bed  of  limestone  was  found,  from 
which  large  quantities  of  lime  may  be  burned  at  pleasure, 
and  the  inhabitants  are  already  making  preparations  to  com- 
mence the  work.  They  have  long  wished  for  limestone  in 
their  own  vicinity,  by  which  they  can  more  successfully  cul- 
tivate their  soil.  This  lime  occurs  in  the  bed  of  the  Andros- 
coggin River,  and  may,  by  means  of  an  inclined  plane,  be 
brooght  to  land  and  rendered  exceedingly  useful  to  all  classes 
of  the  community.  Its  direction  is  nearly  N.  £.  and  S.  W. 
Some  good  specimens  of  black  tourmaline  were  found  at  this 
place,  also  several  specimens  of  pyritiferous  slate  and  mica- 


Digitized  by 


Google 


DR.  STEPHENSON'S  REPORT.  197 

The  paint  mines  at  Dixiield  hare  attracted  some  attention  on 
account  of  a  quantity  of  the  paint  having  been  used  with 
success.  The  paint  or  yellow  ochre  is  formed  by  the  chem- 
ical decomposition  of  the  pyritiferous  slate,  and  at  this  place 
it  can  be  obtained  in  very  great  abundance,  and  answers  very 
well  for  common  purposes,  but  as  an  article  for  the  market, 
it  is  of  little  value,  being  situated  in  the  interior  of  the  State. 
The  iarmers  as  a  general  thing  in  this  vicinity,  cultivate  their 
soils  in  a  judicious  manner,  and  notwithstanding  their  lot  has 
been  cast  in  a  broken  and  mountainous  section,  yet  in  very 
many  places  are  to  be  seen  most  luxuriant  fields  of  grass  and 
grain,  and  there  is  a  spirit  indicative  of  a  willingness  to 
receive  instruction  in  the  art  of  agriculture. 

From  Rumford  Point  we  crossed  the  Androscoggin  River 
and  passed  up  the  west  side  as  far  as  Bethel.  In  this  town 
there  was  but  little  of  interest  in  the  rocks,  minerals  or  soils. 
At  Albany,  a  few  miles  above  Bethel,  we  obtained  some  fine 
specimens  of  beryl,  and  also  of  green  and  black  tourmalines, 
and  after  much  labor  obtained  good  specimens  of  felspar 
and  quartz  crystals.  This  locality  ha^f,  for  many  years  past, 
been  visited  by  a  great  number  pupils  from  almost  all  the 
literary  institutions  within  the  State,  for  the  purpose  of  col- 
lecting specimens  not  only  for  themselves,  but  to  supply  the 
institutions  with  minerals. 

This  locality,  once  so  rich  in  mineral  productions,  is  now 
almost  destitute  of  interest,  and  unless  great  labor,  and  not 
a  little  expense  is  bestowed,  few  minerals  of  interest  can  be 
obtained.  In  order  to  obtain  the  specimens  for  the  State 
Cabinet,  and  the  colleges  and  other  institutions  provided  for 
by  an  Act  of  the  Legislature,  I  was  obliged  to  blast  several 
times  for  that  purpose.  The  rocks  at  this  place  appear  to  be 
undergoing  a  chemical  decomposition,  which  renders  it 
almost  impossible  to  obtain  perfectspecimensof  any  mineral 
occurring  at  this  locality.  The  rock  formation  of  Bethel 
corresponds  with  that  of  the  whole  course  of  the  river  thus  far, 
it  being  of  the  primitive. 

On  the  road  from  Greenwood  to  Norway,  we  observed  on 
the  west  side  of  Twitcbel's  Pond,  a  dyke  of  greenstone  trap, 
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forcing  itself  through  the  granite  fornrkation  at  that  place. 
Just  before  reaching  Norway  Village  we  passed  the  beautiful 
lake,  called  by  the  Indians,  Pinesewasse  Pond,  lying  in,  and 
to  the  north  of  Norway.  On  the  borders  of  this  lake,  and 
extending  back  some  distance,  there  are  fine  forests  of  hard 
wood  growth,  which  must  be  of  importance  to  the  inhabitants 
of  that  vicinity,  not  only  for  its  heavy  growth,  but  for  the 
richness  of  its  soils,  and  for  the  powerful  inducements  afforded 
to  the  agriculturalist.  It  is  astonishing,  and  much  to  be 
regretted  that  similar  tracts  of  country  within  the  grasp  of 
almost  every  individual,  should  be  suffered  to  lie  neglected 
and  unimproved.  There  are  too  many  such  valuable  sections 
within  the  borders  of  our  State,  which  receive  but  a  small 
share  of  public  attention  ;  but  it  gives  me  much  pleasure  to 
be  able  to  testify  to  the  change  which  is  being  rapidly  effected 
in  the  minds  of  the  community  in  regard  to  agriculture.  In 
almost  every  section  of  our  State  we  find  a  spirit  of  anxious 
inquiry  in  regard  to  the  chemical  composition  of  soils,  and 
the  suitable  application  to  different  earths  in  order  to  render 
them  at  once  productive.  The  erroneous  opinion  that  has 
too  long  pervaded  the  minds  of  the  community  in  regard  to 
the  true  merits  of  the  agriculturalist,  and  the  prejudice  which 
has  existed  against  "book  farming,'*  (as  it  is  erroneously 
called)  is  now  (happily  for  the  State)  fast  fading  before  the 
lasting  effects  of  truth,  and  scientific  research,  as  recorded 
in  works  containing  the  concentrated  experience  of  agee  and 
applied  to  our  own  soils.  On  the  farm  of  J.  Smith,  at  Nor- 
way Village,  the  alluvial  soil  produces  60  bushels  of  com  to 
the  acre  without  the  aid  of  lime,  beyond  that  which  the  soil 
naturally  contains,  and  but  little  animal  manure  is  used.  In 
this  town  was  discovered  a  bed  of  limestone,  and  notwith- 
standing it  is  not  of  good  quality,  and  contiiins  a  portion  of 
foreign  matter,  yet  it  can  be  used  to  advantage  in  that  vicinity 
for  agricultural  purposes. 

Thus  having  finished  this  section  of  the  survey,  we  pro- 
ceeded to  join  Dr.  Jackson  and  the  remainder  of  his  party,  at 
Andover,  where  we  met  in  accordance  with  our  previous 
engagements.    The  next  morning  we  all  proceeded  on  our 
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way  to  the  Umbagog  Lake,  where  we  arrived  at  3  o'clock 
P.  M.  and  where  ive  remained  at  the  foot  of  the  lake  till  tho 
next  morning,  when  we  provided  ourselves  with  a  quantity 
of  provisions,  a  boat  and  two  good  oarsmen,  for  our  trip 
among  the  lakes.  On  the  26th  of  September  our  whole  party 
left  the  foot  of  the  Umbagog  Lake,  and  proceeded  on  our 
cruise  over  the  lake  to  the  mouth  of  the  Megalloway  River, 
which  we  ascended  to  the  settlement  of  Capt.  Wilson,  who 
resides  on  No.  5  of  the  second  Range.  For  the  report  on  the 
survey  from  Andover  to  Wilson's,  on  the  Megalloway,  see 
Dr.  Jackson's  report. 

From  Capt.  Wilson's,  Dr.  Jackson  and  all  the  party,  except- 
ing myself,  turned  back  for  the  purpose  of  making  further 
explorations  of  the  lakes,  and  the  country  in  that  vicinity, 
and  I  was  requested  to  make  an  examination  of  the  Megal- 
loway River  as  far  as  the  north-west  angle  of  the  State,  and 
further  if  not  driven  from  the  work  by  approaching  winter. 
The  principal  object  of  this  examination  was  to  ascertain  if 
possible  the  precise  point  where  the  line  between  Maine  and 
New  Hampshire  ends,  as  it  is  currently  reported  in  this  sec- 
tion that  the  Megalloway  River  takes  it  rise  beyond  the  sup- 
posed Canada  line.  With  this  view,  and  for  the  purpose  of 
ascertaining  the  geological  and  topographical  features  of  this 
section,  I  left  my  party  at  Capt.  Wilson's  on  the  27th  of 
September,  and  continued  my  course  up  river  in  a  little  skiiT, 
which  (most  fortunate  for  my  purpose)  happened  to  be  at 
this  point  of  the  river;  and  though  small  and  scarcely  suffi- 
cient to  contain  two  persons,  yet  the  owner,  Mr.  B.  Billiard, 
who  was  bound  on  a  hunting  expedition  to  the  very  point  I 
wished  to  visit,  offered  me  every  assistance  in  his  power,  and 
I  am  happy  here  to  acknowledge  the  kindness  of  that  gen- 
tleman, who  acted  in  the  double  capacity  of  guide  and  boat- 
man. 

Capt.  Wilson  by  great  perseverance,  and  suffering  many 
hardships,  has  cleared  a  large  tract  of  land  on  the  west  side 
the  river,  and  in  a  few  years  will  amply  repay  him  for  all  his 
privations  and  hardships.  Near  his  house  are  situated  the 
Esquahos  Falls,  upon  which  he  is  now  erecting  mills  for  the 
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manufactare  of  lumber,  and  we  were  informed  that  there  will 
soon  be  erected  flour  mills  on  the  same  falls,  to  supply  the 
increasing  demand  of  the  growing  population.  Two  miles 
above  Esquahos  Falls  on  the  east  side  of  the  river,  the  obser- 
vatory mountain  is  seen,  thickly  covered  with  a  mixed  growth 
of  hard  and  soft  wood.  It  is  situated  to  the  north  of  Rich* 
ardson's  Lake,  and  is  the  highest  mountain  in  the  vicinity  of 
the  river.  The  banks  of  the  river  for  several  miles  continue 
low,  and  are  covered  with  small  trees  of  spruce  and  fir,  with 
here  and  there  a  birch  and  maple,  till  we  arrived  within  half 
a  mile  of  the  Little  Megailoway  River,  which  is  a  small  trib- 
utary stream  from  the  west,  where  the  banks  become  more 
elevated,  and  at  some  points  of  the  river  can  be  seen  fine 
growths  of  hard  wood ;  but  farther  back  from  the  river  are 
found  much  superior  forests. 

We  passed  up  the  Little  Megailoway  one  and  a  half  miles, 
to  what  is  called  little  falls,  where  we  discovered  a  ledge  of 
argillaceous  slate  crossing  the  river  in  a  north-east  direction. 
This  is  the  first  place  of  geological  interest  which  I  have 
seen  since  leaving  Esquahos  Falls.  For  eight  miles  previous 
to  reaching  the  Little  Megailoway,  we  passed  a  level  and 
swampy  region  for  the  distance  of  eight  miles,  and  is  called 
by  those  who  have  visited  this  section,  long  meadows.  It  is 
a  low  swampy  section  of  the  country,  extending  back  firom 
the  river  on  either  side  to  the  distance  of  one  mile,  and  upon 
which  nothing  grows  but  the  tall  meadow  grass,  which  is  very 
luxuriant,  growing  to  the  height  of  three  or  four  feet.  The 
river  at  this  point  is  exceedingly  winding  in  its  course,  and  it 
often  happened  that  after  a  toilsome  and  fatiguing  day's 
work,  that  we  found  ourselves,  not  more  than  three  miles 
from  our  morning's  starting  point. 

The  banks  of  the  Little  Megailoway,  and  the  hills  in  the 
rear,  are  richly  covered  with  a  yellow  birch  and  maple  growth, 
and  is  an  indication  of  a  good  soil.  To  this  point  I  have 
seen  but  very  little  good  pine  timber,  none  suitable  for  the 
manufacture  of  the  different  kinds  of  lumber  called  for  by 
our  markets,  but  I  was  informed  by  my  boatman,  that  back 
from  the  river  five  or  six  miles  there  exist  fine  timber  lots. 
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Wc  were  iofoimed  bf  oar  friend  Wilson,  that  from  the  east- 
em  side  of  the  Little  Megalloway,  one  mile  from  its  moulh, 
there  had  been  a  path  well  bushed  out,  which  if  we  could 
find,  and  carry  over  to  Parmachena«Lak6,  would  save  much 
labor  and  trouble  on  the  main  river,  but  wo  were  unsuccessful 
in  our  search  for  it,  and  were  obliged  to  return  to  the  main 
river  and  set  our  boat  up  over  the  rapids  to  the  distance  of 
five  or  six  miles.  In  some  places  so  powerful  was  the  cur- 
rent, that  we  were  compelled  to  take  our  boat  from  the  river 
and  carry  by  the  roost  formidable  of  them.  We,  however, 
after  much  trouble,  succeeded  in  landing  our  boat  and  pro- 
visions at  the  carrying  place  from  the  river  to  Parmachena 
Lake,  which  is  one  mile.  We  encamped  at  the  carrying 
pUce  on  No.  5,  fourth  range  of  townships.  Early  the  next 
morninflf  after  partaking  bountifully  of  our  pork  and  bread, 
we  commenced  the  task  of  carrying  our  baggage  over  a  long 
hill  to  the  lake,  which  occupied  more  than  half  the  day,  as 
the  path,  though  well  bushed  out,  was  exceedinly  hard  to 
follow,  and  we  had  not  the  satisfaction  of  seeing  our  boat 
and  provisions  safely  landed,  till  we  had  made  three  trips 
with  no  small  weight  on  our  backs,  at  each  trip.  Parma- 
chena lake  is  not  laid  down  on  the  State  map,  but  is  a  beau- 
tiful sheet  of  water,  three  miles  in  length  and  about  one  in 
width.  Some  granite  boulders  were  found  on  the  borders  of 
the  lake,  but  no  rocks  in  place  were  seen.  The  land  in  the 
vicinity  of  this  lake  is  exceedingly  fine,  and  would  most 
undoubtedly  prove  a  valuable  tract  of  country,  were  it  not 
situated  so  far  north,  beyond  the  reach  at  least  of  civilized 
man.  The  hills  in  this  section  are  not  high,  but  gently  slop- 
ing to  the  south,  clothed  as  they  are,  with  nature's  richest 
vestments,  render  it  at  once  valuable  and  interesting. 

After  crossing  the  lake  to  its  head,  we  set  about  providing 
ourselves  with  as  comfortable  a  camp  as  the  time  would  allow. 
It  being  nearly  dark  when  we  arrived  we  had  but  little  time 
to  prepare  for  ourselves,  even  a  partial  shelter  from  the  chiU 
ling  atmosphere  of  approaching  night,  and  as  we  were  not 
suffering  the  inconvenience  of  storms,  wc  cut  a  few  fir  boughs 
of  as  great  a  length  as  possible,  and  placing  one  end  in  the 
2S 
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ground,  the  top*  senred  m  •  sufiicieBt  pralecliott  fbr  the 
h€ad  and  shoulders,  leaving  our  inferior  extremities  to  tho 
kindly  inilaence  of  a  roaring  camp  fire.  Oar  bed  eonsisted 
of  fir  or  cedar  boogbs^e  latter  making  a  most  delightful 
couch  from  its  pleasant  fragrance  and  softness,  and  with  this 
for  a  bed,  and  a  knapsack  or  a  pair  of  boots  for  a  pillow,  w« 
passed  a  Tery  comfortable  night.  We  are  now  eight  miles 
from  the  Little  Lake  situated  at  the  base  of  the  Gamers  Rump 
Mountain,  in  No.  4,  Sixth  Range  of  townships.  The  next 
morning  we  continued  our  course  as  fast  as  rocks  imd 
troubled  waters  would  permit,  and  this  day's  progress  was 
slow  and  toilsome,  the  water  being  shallow,  and  rapidly  forc- 
ing its  way  amid  half  covered  pebbles  on  the  bottom. 

One  mile  south  of  the  Camel's  Rump  Mountain,  we  eame 
in  contact  with  a  ledge  of  argillaceous  slate,  the  direction 
of  which  is  nearly  north  and  south  and  dips  to  the  west. 

At  a  little  before  night  fall,  we  arrived  at  our  place  of  des* 
tination,  at  the  lake,  near  the  base  of  the  Camel's  Rump. 
This  lake  is  about  three  fourths  of  a  mile  in  length,  and 
about  as  wide,  and  abounds  with  salmon'  trout,  and  other 
fish,  usually  found  in  our  fresh  water  lakes.  It  was  here  that 
the  uninterrupted  fine  weather,  with  which  we  were  favored 
the  whole  route  to  this  point,  was  followed  by  long  continued 
storms  of  rain  and  snow,  which  rendered  our  progress  slow 
and  uncomfortable. 

On  the  8U)  of  October,  I  started,  with  my  pilot,  from  tho 
base  of  the  Camel's  Rump  Mountain,  in  search  of  the  boun« 
dary  line  between  Maine  and  New-Hampshire — and  having, 
on  our  course  up  river,  crossed  the  line  several  times,  I  was 
satisfied  that,  by  taking  a  north-west  course,  we  must  inter- 
sect that  line  in  the  course  of  time.  We  accordingly  took 
provisions  sufficient  for  a  two*days  cruise,  and  commenced 
our  march  over  the  north-east  side  of  the  Camel's  Rump,  and 
at  four  o'clock,  P.  M.,  we  struck  the  line  after  having  walked 
five  or  six  miles.  Our  course  now,  as  we  thought,  must  be 
a  plain  one  ;  but  we  were  disappointed,  and  it  proved  that 
our  difficulties  had  just  commenced,  and  it  was  with  the 
greatest  trouble  that  we  could  follow  the  line  at  all,  it  being 


Digitized  by 


Google 


PE.  fiTEPHENSON'S  REPORT.  203 

so  badly  spotted  by  those  who  were  engaged  in  the  survey; 
and  we  were  constantly  annoyed  by  a  variety  of  spotted  lines 
in  almost  every  direction,  which  have  been  made  by  the 
hunters  in  this  region,  as  guides  to  their  traps.  In  this 
broken  and  mountainous  region,  and  in  the  midst  of  so  many 
lines  of  doubtful  character,  it  would  have  been  impossible  to 
have  felt  any  certainty  that  our  course  was  a  correct  one, 
had  it  not  been  for  one  circumstance,  which  served  as  a 
tolerably  sure  guide.  It  was  on  account  of  the  number  of 
spots  on  the  trees-«-the  State  line  generally  having  two  or 
three  epate^  of  different  ages.  We,  however,  continued  our 
course  in  a  most  diligent  manner,  being  guided  entirely  by 
the  number  of  spots  on  the  trees,  and  by  the  compass,  as  we 
had  ascertained  the  line  to  run  N.  10^  E.  by  the  compass, 
and  at  the  end  of  two  days  and  a  half,  we  reached  the  long 
sought  line,  over  mountains  of  rocks,  that  we  found  it  almost 
impossible  to  ascend,  and  through  tangled  swamps,  worse  if 
possible,  than  precipitous  mountains.  The  tree  that  marks 
the  north-west  corner  of  our  State,  is  situated  on  the  side  of 
a  small  hill,  surrounded  on  all  sides  by  lands  much  higher 
than  that  where  the  boundary  is  established,  and  from  the 
brooks  coming  from  the  north-west  and  ^discharging  them- 
selves into  the  Megalloway,  I  toaa  convinced  that  the  high 
lands  dhfiding  the  mdere  are  not  at  this  point.  The  monti- 
ment  at  this  place  consists  of  three  large  fiat  stones ,  marked^ 
one  MainSj  one  New-Hampshire,  and  the  other  L.  Canada  ; 
and  being  placed  in  their  proper  situations,  serve  as  the  iotm- 
dary.  We  now  pushed  forward,  to  ascertain,  if  possible, 
the  distance  to  the  Megalloway  river,  which  we  found  to  be 
about  two  miles,  and  at  this  point,  was  between  three  and 
four  rods  wide,  and  taking  a  north-west  direction,  probably 
has  its  source  some  where  near  the  head  of  Connecticut 
river.  Here  I  was  obliged  to  end  my  explorations,  on  account 
of  an  injury  received  by  one  of  my  ankles,  and  also  for  the 
want.of  provisions,  which  were  now  nearly  exhausted.  From 
the  size  of  the  MegaUoway  river  at  the  pointy  north  of  the 
north-west  angle  of  the  State,  there  can  be  little  doubt  of  the  fact 
that  this  river  takes  its  rise  in  Canada^  as  the  boundaries  are 
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now  defined,  and  that  the  line  dividing  Maine  and  J^ew  Hamp'' 
shire  does  not  run  far  enough  north  by  eight  or  ten  witter— 
falling  far  short  of  the  highlands — thtis  leaving  a  large  extent 
of  territory  in  the  Canada  possessions,  that  rigktfuUy  belongs 
to  these  two  States.  The  question  of  boundaries  is  one  that 
demands  serious  consideration,  and  the  people  of  every  State 
should  see  to  it,  that  their  border  lines  are  well  drifted  and 
established.  '  Recent  experience  toill  act  as  a  stimulus  to  the 
people  to  see  to  it,  that  their  dividing  lines  art  saffidentiy 
defined  and  marked,  and  thereby  prevent  being  brought  into 
war  with  a  foreign  power,  or  what  is  yet  more  to  be  dreaded^ 
in  collision  with  a  sister  State. 

The  Megalloway  section  is  one  that  cannot  cease  to 
interest  every  one  5  for  within  a  few  miles  of  its  northern 
extremity,  rivers  of  the  greatest  importance,  have  their 
origin.  On  the  one  hand,  there  are  the  St.  Francis  and  the 
Chaudiere,  winding  their  way  to  the  St.  Lawrence ;  and  on 
the  other  hand,  there  are  the  Connecticut,  the  Androscoggin, 
the  Kennebec  and  the  Penobscot,  each  commencing  as  with 
a  drop  from  some  wandering  cloud,  and  by  continued  acces- 
sion of  tributary  strcatiis  from  surrounding  highlands,  pour 
their  troubled  waters  amid  mountains  and  interminable 
forests,  till  they  at  last,  winding  their  course  through  verdant 
fields,  and  gratifying  the  fancy  of  the  happy  villager,  reach 
their  home  in  the  sea. 

We  now  commenced  our  return  march  to  the  foot  of 
Camel's  Rump  Mountain,  accompanied  by  alternating  stoims 
of  rain,  hail  and  snow,  that  continued  the  whole  distance. 
We  had  now  to  march  the  distance  which  had  occupied  two 
days  and  a  half  to  accomplish,  and  with  the  unhappy  reflec- 
tion, that  we  were  entirely  destitute  of  provision.  Our  whole 
dependence  was,  therefore,  on  the  game  which  hitherto  had 
been  abundant ;  but  in  this  we  were  disappointed,  nothing 
presenting  itself  of  an  eatable  nature,  till  we  had  nearly 
accomplished  our  journey,  when  we  by  accident  found  two 
red  squirrels,  which  we  ate  with  much  eagerness.  This  sec- 
tion of  country  abounds  with  game  of  all  kinds— such  as 
trout,  ducks;  partridges,  and  musk-rats,  which  is  one  "of  the 
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t  most  delicious  of  dithes.    The  buaten  in  thif  region,  make 

,  I  fine  business  with  their  guns  and  traps,  and  Mr.  Hiiliard 

I      ^  informed  me  that  he  always  made  one  hundred  dollars  per 

r  ^  month  in  trapping  the  bear,  moose,  otter,  beaver  and  sable. 

Wolves  are  abundant  in  this  section ;  and  on  one  occasion, 
when  my  pilot  was  absent,  and  I  without  fire,  in  a  violent 
rain  storm,  I  was  serenaded  all  night  by  the  unceasing 
music  of  one  of  those  animals,  which,  probably,  for  a  want 
of  taste  for  music,  on  my  part,  I  was  rendered  rather  uncom- 
fortable through  the  night 
Thus,  having  accomplished,  in  an  imperfect  manner,  the 
I  objedt  of  my  mission,  and  being  driven  from  the  work  by 

\  the  autumnal  snows,  I  took  leave,  though  not  without  regret, 

of  my  excellent  boatman,  Mr  Hiiliard,  and  set  my  face 
towards  Augusta,  by  the  way  of  the  Connecticut  river. 
L  The  distance  from  the  Megalloway  to  the  Connecticut 

1  river,  is  about  ten  miles.    The  most  of  the  distance  was 

accomplished  in  a  violent  snow  storm.  There  is  much 
valuable  land  between  these  rivers.  Having  acted  as  far  as 
possible  in  accordance  with  your  instructions,  I  beg. leave  to 
submit  the  above  in  its  present  imperfect  form. 
I  shall  bear  in  lasting  remembrance  the  many  kindnesses 
i  I  have  received  at  your  hands,  and  beg  you  to  accept  the 

'  assurances  of  esteem  and  respect,  with  which  I  am, 

Most  respectfully  yours, 

SAMUEL  L.  STEPHENSON, 
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BangoRi  Maine,  August  31 ,  1838. 
Dr.  C.  T.  Jacksom,  die.  &c. 

Myi  Dear  Sir : — ^I  muBt  apologize  to  you  for  not  having 
answered  your  very  obliging  letter  of  the  23d  inst.  sooner, 
which  I  was  prevented  from  doing  by  the  necessity  of  being 
out  of  town  most  of  my  time,  during  your  stay  here,  on 
business  which  I  could  not  delay.  I  return  you  my  thanks 
for  the  barometrical  calculations  you  kindly  furnished  me 
with.  They  are  very  interesting,  as  they  refer  in  a  great 
measure  to  the  line  I  have  travelled  upon.  I  have  just 
reduced  the  observations  I  have  made  for  latitudes  and  long- 
itudes, and  herewith  enclose  you  the  results.  I  regret  that 
other  duties  prevented  my  observing  at  a  greater  number  of 
points.  I  have  the  satisfaction  to  say  that  my  chronometer 
has  performed  with  an  accuracy  past  all  my  expectationsi 
considering  the  great  distance  it  has  been  transported  over 
rough  roads  in  stages,  wagons,  &c.  On  the  trip  from  this 
place  to  Moose  Head  Lake,  the  Canada  line,  &c.,  and  back 
here,  a  distance  transported  over  land,  of  about  three  hun- 
dred  miles,  in  Seventeen  days,  it  varied  only  two  and  a  half 
seconds  of  time  from  its  previously  stated  rate ;  and  again 
on  the  trip  from  this  to  Houlton,  Calais,  Eastport,  and  back 
here,  three  hundred  and  sixty  miles  in  stages,  die,  over  very 
bad  roads  for  the  most  part,  and  in  thirty-one  days'  time,  it 
varied  four  seconds  from  the  aggregate  rate  previously  given 
it.  I  have,  therefore,  much  confidence  in  the  longitudes 
deduced  from  its  running. 
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I  enclose  yon  herewith  a  copy  of  a  report  of  mine,  c<mi- 
taining  some  tidal  observationt,  made  at  the  northern 
extremity  of  Cape  Cod,  which  may  be  amusing  to  you  at  a 
leisure  moment 

With  great  regard,  I  am  yours, 

Truly  and  respectfully, 

J.  D.  GRAHAM. 


Latitudes  and  LongUudes  of  places  determined  by  Major 
J.  D.  Graham,  U.  S.  Corps  of  Topographical  Engineers, 
within  the  State  ofMainSy  in  1838. 


North 
Latitudes 

West  Longitudes 
from  Greenwich. 

Bangor,  (at  the  Bangor  Hotel,) 

d.  m.   8. 
44  47  54 

h.  m.    s. 
4  35  04.3 

d.  m.    s. 
68  46  04  J( 

Moose  Rirer  Custom  Hoase,  (Lowell^) 

45S9  04 

4  40  69. 

70  14  45 

Tacbereau's  Houae,  on  Canada  line, 

45  48  31 

4  41  31.6 

70  22  54 

HonltOD,  (Hasey's  Tavern,)    . 

46  07  28 

4  31  13.6 

67  48  24 

Amity  Post  Office,  (Dunn's,)  being  2 1-2 
miles  due  east  of  Monument  design 
nating  head  of  the  Sl  Croix  waters, 

45  56  38 

4  31  l&l 

67  49  01.5 

Weston  Post  Office^ 

45  4123 

• 

• 

Calais,  (Tbompson's  Hotel,)    . 

45  11  24 

4  29  01.8 

67  15  27 

Dastport,  (Fort  Sullivan  Flag,) 

44  54  28 

4  27  53.3 

G6  58S0 

*  Longitnde  not  yet  worked. 
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RfiSlARKS  ON  THE  TABLES  OF  BAKOMETBICAL  OBSERVATIONS. 

Those  who  wish  to  make  use  of  the  following  barometrical 
tables,  for  the  purpose  of  ascertaining  the  altitude  of  any  of 
the  points  where  the  observations  were  made,  above  the  sea 
level,  are  advised  to  consult  the  excellent  tables  for  calcula- 
ting barometrical  heights,  which  may  be  found  in  De  La 
Beche  Manual  of  Geology,  and  also  in  the  French  Annuaire 
par  le  Bureau  dea  Longitudes^  1831-3  and  3.  Those  who 
prefer  the  ancient  method  of  logarithmic  calculations,  will 
find  rules  for  the  operations  in  Bowditch's  Practical  Navi- 
gator, 1837,  and  in  various  other  works  devoted  to  civil 
engineering  and  surveying. 

I  have  occasionally  in  the  records  given  the  temperature 
according  to  the  centigrade  thermometer,  the  attached  ther- 
mometer, which  was  graduated  after  Farenheit's  scale,  having 
been  accidentally  broken  during  our  travels.  In  case  Olt- 
man's  tables  are  used,  this  circumstance  will  save  the  trouble 
of  converting  the  temperature  from  Farenheit's  scale  to  the 
centigrade,  and  hence  I  have  preferred  to  let  them  remain 
just  as  they  were  recorded. 

In  all  cases,  I  allow  the  barometer  to  hang  in  a  shady  place 
long  enough  to  acquire  the  temperature  of  the  surrounding 
air,  so  that  it  was  hardly  necessary  for  me  to  record  the 
temperature  of  the  detached  thermometer.  Sometimes, 
however,  there  was  a  trifling  difference,  owing  to  the  reflec- 
tion of  the  sun's  rays  from  the  rocks  and  trees,  and  then  it 
is  noted* 

Barometrical  levelling,  after  the  method  which  I  have 
adopted,  is  very  accurate,  and  the  errors  are  always  so 
small  that  they  would  be  altogether  imperceptible  in  an 
ordinary  sectional  profile,  the  width  of  a  line  drawn  by  the 
pen  being  suflicient  to  cover  the  greatest  variations,  renders 
it  impracticable  to  draw  a  plan  on  paper  more  accurately 
than  our  measurements  represent. 

For  canal  sections,  which  must  represent  on  a  very  large 
scale,  the  minutest  deviations  from  the  horizontal  level,  bar- 
ometry  is  not  sufliciently  exact;  but  for  geological  profiles, 
they  are  all  that  can  be  desired. 
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No  error  beyond  six  feet  has  been  Ibund  in  any  of  our 
measurements  of  the  heights  of  mountains,  by  this  method  ; 
and  by  many  nice  triangulations,  I  have  tested  the  accuracy 
of  them  in  several  instances.  The  general  agreement  of  the 
results,  calculated  in  divisions,  and  then  added  together,  and 
compared  with  the  whole  result  of  the  extreme  observations, 
also  give  the  most  satisfactory  proof  of  the  correctness  of 
the  method. 

There  is  also  another  great  advantage  in  this  mode  of  men- 
suration, and  that  is,  there  is  less  danger  from  errors  in 
reading  off  the  instruments,  and  we  can  compare  the  results 
on  single  observations,  and  on  the  means  of  many  sets — the 
latter  being  the  most  free  from  fallacious  results. 

In  order  to  make  proper  observations,  it  is  necessary  to 
obtain  barometers  absolutely  free  from  atmospheric  air,  in 
which  the  mercury  produces  a  clear  metalic  click,  when  the 
instrument  is  gently  inclined,  so  as  to  allow  the  mercurial 
column  to  strike  the  summit  of  the  tube,  where  there  is  an 
absolute  vacuum,  when  the  barometer  is  in  its  perpendicular 
position.  The  tube  must  have  a  perfectly  cylindrical  and 
uniform  bore,  and  the  relative  capacities  of  the  tube  and 
of  the  cistern,  must  be  known,  so  as  to  allow  for  the  descent 
of  the  column  from  its  normal  point.  A  thermometer 
attached  to  the  instrument  measures  its  temperature,  and  the 
record  is  marked  T.  A  detached  thermometer,  agreeing  in 
scale  with  that  on  the  barometer,  must  be  used  to  determine 
the  temperature  of  the  circumambient  air,  and  the  record  is 
marked  /. 

When  you  make  your  observations,  those  made  at  the 
base  of  the  mountain  being  marked  T,  f,  the  observations 
made  at  the  summit  of  the  height  may  be  marked  T  i\  If 
the  height  of  the  barometer,  at  the  base  of  the  mountain,  is 
expressed  by  A,  let  that  on  its  summit  be  marked  A',  and  let 
c  be  the  centrigrade  difference  of  the  thermometers. 

If  now  you  look  out  tho  numbers  in  Oltmairs  tables  cor- 
responding with  A,  and  A',  you  may  algebraically  express 
them  by  a,  and  A,  the  letter  c  denoting  the  thermometrical 
difference.    Then  you  have  this  formula  to  solve  : 
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a — b — c=3C=the  approximate  height;  or  if  the  air  was 
warmer  on  the  top  of  the  mountain,  it  would  be  -f  c. 

For  more  minute  corrections  for  the  difference  of  temper- 
ature, in  the  different  strata  of  air,  multiply  the  ,^  part  of 
the  approximate  height  by  the  double  sum  2(t'\'t')  ;  and  the 
correction  will  be  positive  or  negative,  as  the  /-|-^  is  positive 
or  negative.  A  correction  of  the  approximate  height  is  also 
to  be  made,  for  the  curvature  of  the  earth  and  diminution 
of  weight  in  the  latitude  given  ;  and  this  is  always  additive. 
With  a  little  practice,  any  person  may  learn  to  make  theso 
calculations,  since  they  are  short  and  easy  to  work. 

The  roost  common  source  of  errors  in  barometrical  meas- 
urements, arise  from  the  neglect  to  place  a  series  of  well^ 
regulated  and  compared  instruments  in  a  line  across  the 
country  from  the  sea-port  where  the  chief  stationary  barom- 
eter is  kept,  to  the  scene  of  operations ;  for  it  must  be 
evident  that  there  may  be  local  changes  in  atmospherical 
pressure,  that  ought  be  known  and  allowed  for  in  the  cal- 
culations. When  all  the  instruments  at  the  various  sections 
mark  their  regular  range,  there  can  be  no  doubt  of  the 
uniformity  of  its  pressure,  and  then  the  results  will  be  more 
certain. 

When  I  began  my  journeys  for  the  season,  Ttook  especial 
care  to  arrange  all  these  matters,  and  on  comparison  of 
barometers  with  Rev.  Solomon  Adams,  I  found  that  both 
instruments  marked  the  same  height,  and  the  thermometers 
are  reduced  to  the  same  standard.  Mr.  Adams's  instrument 
is  placed  121.8  feet  above  the  high  water  mark  in  Portland 
harbor,  and  that  sum  must,  therefore,  be  added  to  all  heights 
calculated  from  that  station. 

On  returning  from  a  long  tour  around  Moose  Head  Lake, 
&c.  with  my  barometer,  and  comparing  it  at  the  Portland 
station,  I  found  that  the  alteration  of  the  column  was  but  jg 
inch  for  that  length  of  time,  so  that  we  know  there  can  be  no 
appreciable  error  in  our  Kennebec  and  Canada  road  section. 

Several  gentlemen  have  politely  aided  me  in  keeping  bar- 
ometrical and  thermometrical  registers,  among  whom  are 
some  of  the  moat  scientific  men  in  the  State* 
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Hon.  Daniel  Sewall,  of  Kennebunk,  a  veteran  in  meteor- 
ology, and  extremely  accurate  in  his  observations,  and  nice 
in  his  records. 

Rev.  Solomon  Adams,  of  Portland,  a  distinguished  teacher 
in  that  city,  and  an  accurate  and  scientific  observer. 

Prof.  Parker  Cleaveland,  of  Bowdoin  College,  Brunswick, 
a  gentleman  well  known  for  his  scientific  attainments,  and 
accurate  in  his  observations  in  this  department  of  science, 
as  in  others. 

Robert  H.  Gardiner,  Esq.,  of  Gardiner,  a  gentleman  well 
known  to  meteorologists  throughout  the  country,  for  his 
indefatigable  and  valuable  labors. 

Mr.  J.  B.  Gaboon,  Treasurer  of  State,  has  also  had  the 
goodness  to  keep  a  series  of  observations  on  one  of  our 
barometers,  at  the  State  House,  and  his  tables  are  neatly 
recorded,  and  are  herewith  presented. 

At  Waterville,  it  was  very  important  to  have  a  station, 
and  there  I  was  most  fortunate  in  obtaining  the  assistance 
of  Prof.  G.  W.  Keely,  a  gentleman  of  science,  whose  name 
is  an  honor  to  the  College  to  which  he  belongs. 

With  such  efficient  and  generous  aid,  I  feel  confident 
that  our  work  will  commend  itself  to  men  of  science ;  and 
I  beg  leave  here  to  express  my  thanks  to  all  the  above 
named  gentlemen  for  their  kind  and  free  assistance. 

The  tables  above  mentioned  will  be  found  in  this  Report, 
and  also  some  valuable  Rain  tables,  by  Prof.  Cleaveland 
and  R.  H.  Gardiner,  Esq. 

finch) 

To  Profl  Keely's  Barom.  A,  add  O.0S|  to  make  the  instru- 
ment correspond  with  mine. 

(inch) 

From  Mr.  Cuhoon's  deduct  0.01. 

Now  when  you  wish  to  ascertain  the  height  of  any  place 
where  I  may  have  made  a  barometrical  observation,note  my  re- 
cord, look  out  the  same  day  and  nearest  hour  when  Mr.  Adams 
made  his  record  at  Portland — call  that  A,  and  mine  h' ;  and 
if  you  wish  to  know  whether  the  pressure  was  free  from  local 
variation,  look-over  the  tables  of  those  who  took  observations 
nearest  to  mine,  and  mark  the  difierence,  if  it  exist.    Having 
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worked  your  problem  by  the  rules  before  described,  and 
obtained  the  height  in  feet  above  the  cistern  of  Mr.  Adams' 
barometer,  add  to  it  the  height  of  his  instrument  from  the 
sea  level,  121.8  feet,  and  you  will  have  the  desired  altitude. 

The  intermediate  stations  may  be  calculated  to  great 
exactness,  by  taking  means  of  a  whole  month's  observations, 
and  working  those  means  as  a  set  of  single  observations. 
This  being  done,  you  can  select  any  one  of  the  other  stations, 
the  height  of  which  you  have  ascertained,  and  calculate 
from  that  point  any  others  where  I  have  made  mine. 

It  is  unnecessary  for  me  to  remark  on  the  value  of  these 
researches,  for  any  one  who  knows  enough  of  the  subject  to 
feel  an  interest  in  tliem,  will  at  once  perceive  the  important 
results  which  we  are  attaining. 

Rain  guages  ought  also  to  be  established  in  different  parts 
of  the  State,  in  order  to  learn  how  much  rain  falls  per  annum, 
or  per  month,  in  a  given  section  of  the  State. 

I  confidently  believe,  that  a  vastly  greater  quantity  of 
rain  falls  among  the  mountains  and  in  the  woods,  than  on 
oi>en  or  plain  land,  and  that  more  rain  falls  amid  lakes  than 
on  table  land.  We  want,  however,  a  good  set  of  observa- 
tions to  settle  the  facts  in  the  case,  and  to  inform  us  of  their 
relations  respectively.  Such  information  I  propose  to  obtain, 
and  it  will  prove  of  great  importance  to  science  and  to  the 
arts,  for  we  shall  be  able  to  predict  the  changes  that  may 
take  place  in  the  great  rivers  and  lakes  of  Maine,  when  the 
woodlands  shall  disappear  before  the  axe  of  the  settler. 

The  most  absurd  notions  are  prevalent  as  to  the  quantity 
of  rain  that  falls  upon  the  earth,  and  farmers,  so  dependent 
upon  its  genial  influences,  ought  to  know  more  upon  this 
very  interesting  and  important  subject. 


Digitized  by 


Google 


tl4 


APPENDIX. 


1 

Clear — pleasant. 
Rained  all  day. 

"Temp, 
air. 

Em 

\i 

OCOTfOOOOOOOO^OO^QOO 

o 

1 

Sidney  road — A.  Foot's  house. 
Ticonic  Falls— WatervJIe,  above. 

M               U                       it                        U 

Walerville,  at  Prof.  Keely's  house. 
**        "     Williams'  hotel. 

It              tt                     C(                      u 

Ticonic  Falls,  above. 

"        "    below,  at  watch  rock. 
tt          a              it              tt 

Waterville— Williams'  hotel. 

Skowhegan  Falls,  above  bridge. 
t(            it            it        »« 

"            "     Raymond's  hottl. 
Nonridgewock— Pike's  hotel. 

««                             u              it 
M                                   U                tt 

^ 

^ 

s a s.  o   s, . 

.^5^g              *••-       .-S           .'•'• 

^                gs  fti               <       0-  ^ 
:^^  -^  %     ^  ;r5rco  r-  £  "     3?S*S" 

1 

CO  *•   so  -    ^^ 

Digitized  by 


Google 


APPSNOIZ.  tlS 


s 
2 


• 

C3 

s 

O 

C3 

Ofii 

w 


07 


^^   O  hi 


^ 
O 


<o<^CD6DOcocDt^f*cot^cnmooi^f^oDODaoao       <^c^tc*^ 

o^^oooooocoor-ooorrooooo      oooo 
ooooo»cr-kOo^o'Ni^r»GOos^o»rtcocoiO      coo^oo 


S003O)SO4-~^;SSS0tS 


Digitized  by 


Google 


316 


APPENDIX. 


OQ 

o 

l-H 

H 

< 

n 
o 


O 

H 
33 

< 


O 
Pi 

n 


1^ 


s 


o 


C3 
9 
O 

a 
o 

w 
o 

-s 


rt      O      r* 


IS 


55*00  o  ^  ©♦  <c  o  c?« 


cr^GO  o  o 


I  CO 


00  00 


C000O^®|^OG^ 

r^t*QDCOr*<O0D0D 


C<  00 


Oi  o 


•^  CO 


O  CD 

_50jp 


OOOOQOOO 

oooooocoooo 
9<i  e9  G^  ^  Q9  e^  O^  G^ 


o  o 


CO  ©» 

CO  GO 

Ok  c^ 


c<  o 

CO  Gt 

q  o 


o  o 

00  o 


1  i 


9 

m 


3; 


o 

9 
O 


3 

OQ 


04 


a  a 

§3 

gg 


o 

1 


S. 


-3    SS 


o  a 


Ooo 


S 
cs 

•§ 

s 
s 

8 

■«  S 

s 

s 
CO 


—  ^ 


CO         3"    S     V 


•O  3    3 


;:  <o 


Digitized  by 


Google 


APPSITDIS:] 


Jilt 


O^OOOOOOiOCDCOOOC^COO  —  o»««o 


o 


s 


GO  CO  <H  CO  O  •^  •» 

b*  r^  t*  r-  <o  to  <o 


O'-'OOOG^OO 
Ot^tOOCOOOOD 

«o— ;-^co-^  —  i-io 
ooocJoodoJ 

G^  GO  CO  CO  CO  CO  CO  <N 


o  o 

00  -• 
00  GO 


o  o  o  o  o  o  o 

<0  CO  f/?  CO  O  GO  QD 


CO  O  O  G<  lO 

G>  O  p  p  0>  O  O 


040 

Q^&ICtCOCOCOg^COOO 


O  tfd  o 
<o  ;d  t-» 

o  O  -7 

'•^^ 

O^  Oi  o> 

e^c^  G^ 


CO 

to 


o 


?J 


S: 


o 
00 


2    g 

Oi        O 


OD 


GO 


§  .1= 


s 

o-  iiO 

a     I 

QD  bO 

3  9 

<  < 


Q>    S  « 

^^  o  - 
*  o 

CQ 

s 
o 

a 

OB   V      « 

a  *.   ^ 

«> 


L-    O    O         ^ 


fi- 


3   S 


I 


eg: 


if  ° 


•s 

o 

s 

o 
o 

g 

o 


o 


^  o 

•J  . 

W  m 

SB 

gca 
£  cT  . 

CQ  I  « 

:=  — a 

E  8   . 


-Jl 
Oi  O*  ^  **  1^ 


•^  to  r*      CO  Oi  o 


s 
■< 


I 

f-  »o  t* 


So; 


t-  00  ; 


^ 


©I 


^ 

'S 


28 


Digitized  by 


Google       


918 


APPENDIX, 


09 

o 

< 

i 

GQ 

§ 

:^ 

O 
»-< 

u 

o 

(A 

» 

•< 


h     ^-o 


I      ^ 


a 

9 


^    1 


i 

s 


^  V  o 


tsfa 


o 
o 


o 


o 
o 


o 
o 


o 

o 

o 

ai 
-SI 


CO  ocTo  a>oo^o-o^o*o«o 

ooooooooooo^oo 


o 
o 
o 

GO 


21 


« 


a 


J- 

-o-g 


1-4  H^ 


28J8' 


S    8 


>  >  »: 

O    »    o 

o   ©    g 

«  «  o 

♦*  ►^  ^ 


©is 

112 

©  «  o 
1-4  >«^ 

«     ^  © 

c  a 

o  ° 


37^ 


-  «  -   f.   . 


r*  c«  c»  0  o>  *-4  c<  < 


c 

c 


oT^S      s  2  s  s  :  s 


•o  «D  ; 


«•  «•  w 


Digitized  by 


Google 


APPENDIX. 


tl9 


a 
S 


§ 


9 
O 


no 


1^  ot  t*  y  ^:ct^ 


S 


CO        C90IO  O^ 

ffi ,  y  t-  r-  r »-. 


g^ 


.      gQg^gg        g 


1^  t* 


_t^  t* 


<D,r* 


o 

CO 
CO 


00  —  oo  o 
Oi  00  t*^  o 

•       ■       •       •       • 

SCO  CO  GO  oo 
C^  0»  G<  C< 


00 


00 


01 
00 


op  00  S 
•?  *^  ^ 

€0  00  00 

•»  c<  c< 


i 

od 


>0  (^4  eo 
coe^G) 

OD  GO  00 
^  (N  C< 


ll 

<u  o 

>  JS 

0      a 
;s  i  » 


^. 


s  s 


G  cd   S 

>o  s 
b . 


S  $: 
2  ® 

"-I 

80  ».  - 

g» 

^  JS 

a 


a 

o 

3     § 

O        ^ 

MS  ^« 

a    S 
5    s 

S    -3 
o    s 


i 

=  2 
»^  2 

«   «   C9 

^  ^  s 

ll§ 

O    3    Q 


»J p 


« 


fiToocrT 


^»O«0    Bj? 


00  3    3    0>  8 


;s   3   o  ^   3 


Digitized  by 


Google 


sso 


APPENDIX. 


93 
O 

< 

CO 

§ 

-< 

O 

I 

g 

•< 

iJ 

•< 
O 


o 


• 

s 

t 

§ 

9^ 

•53 

04 

T 

% 

o; 

i 

3 

6c£ 

ll 

o  o                  ii\^  O  ♦i  U  w  u  J 
«            o  o  o  o  a 

Pm 

0 

*^      ♦» 

ii 

r*  c?^               c»  r-  ©* 

«?*  —  <»  —  -• 

t^  ^^ 

^*i 

1^^ 

1 

©^«0«KM^t000C^O«»qi^Tj« 

•-0  Tf 

^     H 

oooocDi-i-t-»i-i-t-«oocoor-r-oD 

• 

o 

oooooooooooooooo 

11 

c% 

i^r-oocot^r-ooo^corfTf^^oo 

t- 

©IC^C^Tr^r^t^l^l'^CvooOOOOJ 

00 

O  O)  OkCiOO)00^0>C^OOOOOO> 

A 

51 

c*©»e*©»c^ie«^ctcN©iG<coco<sooe« 

1 

12  c 

II 

1 

5 

•c 

o 

3    8    8    8    8 
8    8    8    8    8 

e 
3 

1 

»: 

1 

8«S  g-      1 
—  S         -S     ^s 

8    8    8    8    8 

8    ca  ^ 

1 

1 

o 

^ 

O 

8    8    8    8    8 

=  i. 

^ 

«* 

,2  " 

•-» 

& 

b4           (&«      PQ 

ss  .s. 

QQ 

-• 

s 

w 

8    5.5    2.5 

.  .a 

£* 

s 

.    •  c    ^  •• 

*•     es     - 

1 

(C 

<J                 PL4 

oofTcsrarg'c.t 

n 

mv 

S7 

5?t- ST'P^'oi  (y  t- 

'«M 

2 

3    5    04  8    3    5    5 

8    00  8    ^  S 

8    8    8 

«-N 

11        ^N 

1 

2^ 

Digitized  by 


Google 


AIFPBNTJIX. 


tSli 


a 


as 


1 


&4 


•3 

CS4 


<o  t^  r^  i> 


CO 


^€0  0 
OO  OP  CO 


O  ««0  tJ»0©»  OO 
t-t*<Or*QOCDt-'t-* 


QO  »0  OO  CD  ^  "^  ^®9  Q)        04  O) 


o 

CO 

o 


CT         OO  00 


ooooooooooo 

COfNOO'^t--'^J«^»-^COO 
OOOC^OOt^O^OiC^O^O 

ooooc^o>o>a»oo^o 

OOOOCO^^Q^C^^O^^CO 


OOOOOOOOO  OO 

iCOG^'^»ftC0  —  ^O  coco 

^^,-©^©^0000  O  CO 

»^COCO0O0OCOCOCOQO  €004 


o 

I 

E 
o 


Cm     O 

o  ja 

>  c 
a;  .S 


> 
09 


«> 

► 
O 


<d 

c 


S 

9 

-2-1  s     ^ 

-  ^  ^  c  J 

"•  *•  J"  ?«        u^ 

§^        - 


o 


8. 


O 

^       o 

B    »«  ^    00 


'^ 

«-N 

M 

"11 

tm 

OB 

6 

fciO 

S? 

•S 

> 

1 

i 

Z    Z     ioZ    z 


es 


1 

OB 

9 
bO 

9 


pi" 


S 
-< 


o 


a; 


STr- t*  eS^o  toK'r*^ 


IS.  S_  S_  SS 

!_•*•  i****  •'•'•         ^^  • 

►  ;j.V  o  -  -  r-  oi  o  aTi- 


a 
o 
o 
o 


Stfd3<OSCSSt* 


04 


Digitized  by 


Google 


S3S 


APPINDIX. 


09 

is, 
o 

< 

GQ 

O 

o 


o 

» 

52; 

-< 

-< 
O 

Pi 

H 
M 

§ 


fi 


0     « « 


o 
o  c< 


o  e^ 

0  CO 


•9*«oo^ooeoaDaoaoooe»e«t9 


o  o 

CO  Tj* 

oi  to 


tft  r^ 


0000l-t*0»f>00005« 
OOCOO^^OCOC^-^OODO 

oooddodddddoo 


ti 


J2  c^  -^ 


-:^ 


1 


8  = 

e"    «* 

O    oa 

go 

•7     CO 

ctf 

s 

O 
05    O 

So 


0> 


o 

•£3 


6i 


o 

no 


«5-  ^   no 

§ 

.^       'E       tC     - 

aft     .►*<  J2 

♦^  TS  ►^   >•-• 

w  cr  I   CO 
•c  «» JL'C 

S    S     18   E    O    0  3 

E  S.s  S 

A    4)    w    C6 

Qft<CQO 


C«  GO 


•^  ♦•    "^  ©t  s    s    s 
CO 


00  ^  16  <o 


Digitized  by 


Google 


APFBMOIX. 


S9S 


.^3 

s-g 

V  a 
o  a 

fa 


o««*^co<ot*      ^  o  *-« -^ 
r»  00  t"  t^  <D  <o  <D      r*  00  t^  t* 


<0  <D 


O  O  O  O  < 
0>  t-  CD  t-  I 
O  O  OO  00  < 


o  o 


Oi  O  9^  Ov  O  O  O 

W  »»  C4  »^  CO  C7  00 


o 

o 
d 

00 


o  o  o 

O  <^  lO 

00  G4  <^« 

odd 
CO  to  to 


00  to 

^  T 

CO  § 


1-4        CO  00  ffl  O  GOOD 
to        t^  t^  f  t^  ^  ^ 

o 

J. 


00  O  Tf  o  o  o 
^  *o  ©«  ^  o  o 

d  00  QO  G{  to  <-^ 

d  o>  o^  d  d  d 

CO  <N  Oi>  00  ^  ^ 


e»3 


:5 
i 

1 


^ 


^  fc<  J  !>  a  go3 


s 

I 

JL      Sao 

V  V       k  je;  s> 
^ca       Ok      Oi 


tfO        g 


I 

« 

•a   • 
s  S 

«  a» 
£§ 


a 


ss« 


Oi  ST  00  »ft  STt*  G«  ;$ 


•*•    cars' 


Oi         ^         0^         -< 
pr         ^  ^     CO  xf  CO  SToo 


■g-  a 


S    O  O  94    '    ^ 


«A  3 


Digitized  by 


Google 


2S4 


APPENDIX 


CQ 

"^ 

O 

> 

xn 
pq 
O 

< 

o 

1—4 

Pi 
H 

S 
O 

a 

E- 

^ 

►J 
< 
O 

H 
W 

O 

< 
P3 


1 

• 

u 

e 

1 

• 
o 

3 

j 

o 
o 

^ 

e 

o 

li 

> 

.*: 

3 

'3 

13 

o^ 

^ 

C=3 

r/3U 

o  *-  Oi       c» 

* 

~       ** 

-.(54 

P-*        o 

d.  . 

E  S 

^"h- 

00  O  '— 

e^  f?*  G<      o 

QO0Oe^l>»«O>-«C»CO'^G^ 

to  I-  t- 

o  r-  r-      t^ 

to»ooo<ototooo»o>o 

O  C^  O  O  O  O        O  p  O  O  O  O  O  -•  o  Tf  O  G^  to 

|j 

o  c^  o 

^  o  -^       "nr 

coG^Gor-oo«^iowio^fr^-< 

M©aGSIc;4(?<W         G^C<C<»lC<C<OI©4C^«lG<C^C* 

1 

• 

s 

s 

i 

• 

^ 

> 

B 

is  9 

4)  fc.       o       o  :• 

J 

M     05 

w        >•        >•        ^ 

^«     «•     «•     «• 

b^  — -c 
4  la 

oo 

s  ::  s  s 

2    "  •    -  «tf 

Hour.     1 

s. . 

«#      «• 

^ 

^  ofcy 

t^o  Ss^^trs^oD 

-sr«7-  esTi-sr 

U. 

Ti       00  CO  ^  ^  o* 

^^  P--  —  -^ 



i>  ;:   w 

GO  ;:;:;:  w 

::  5  ;:  o> 

;:;iS053-«'5 

P-4 

«-< 

*i^ 

CI           ct 

1 

Digitized  by 


Google 


APPKNDIX.  S25 


09 

o 


.9§.S         5  c 


t5*^^ 

SSS" 

^ 

«:  w  t^  u  «: 

o  o  "  o  o 

o  o   o 

V 

o" 

O         O  O  G< 

-imCO  oi  g7 

GO  00  <0  P*iA  tO 

"" 

'^         ^  ^ 

^^                «M 

-4    ,^    ..4    ^H 

^  'W  •«-• 

TT  ♦*  ♦* 

«J 

^  U  t^  «i  «5 

c»  o  o 

O   o   o 

o 

O   CJ   «   o   « 

coet  <o  OG^ 

r- 

»ft  o       oo« 

^  CO  o>*o 

00  00  00  o  t^  »o  o 

<0  O  <0  CO  o 

lA  CO  ^         »0  VO 

»o 

50 

—    --^     »— «    (la^ 

O  O  O  O  O  Tf  o  o  o       o  o  o  o  o  ^  o 

§§§28 

o>r-^or-t-coooco      •ooooooieirr 

O  O  O  CO  CO 

f-4  pm 

1 -^  «o      o  q  Tf  *o  •o  CM  G< 

CM  CO  00  '^  Xf  CO  c^ 

OOiCiCiOOOOO         OOCOOOOOOOOOi 

O^  O)  O  0)0  0  o 

G^«lG4(MC«)C«<^>C^ei         ^MtNG^ 

G<0*(N  G^ 

w<s<  we«©<c<o* 

CO 

1 

Lake. 
^  Lake. 
>ve  the 

1 

II  • 

1 

s  s  s   « s 

s 

«#     «• 

it 
it 

tter  B  township— 
lest  on  road, 
g'l— township  B. 

IP 

S1I 

en  ; 

1 

ii 
it 

t  ft.  above 

Capt.  Wilson's 
it 

2   -fS 

^ 

5  ::  2    Ss 

a 

5    S 

ii 

Umba 
Metal 
Megal 

♦js  5  5  s  c:  ;: 

asanas.  SS      55^;:5a^     S::^^^^ 

STt- ^  o^oo«o  cot- *-•     tt  t^t- P*  ff  *»tt      r-oo^^SrS' 
s  <?<«   s  5C0S  5>^s       s  ^  ;:  s  ;:  s  s       50  s  s  s  5  £• 


89 

Digitized  by  VjOOQIC 


8S6 


APPENDIX. 


•3u 


2i^ 


4> 

a 


a 


i 

CK4 


f 

o 


2  2  •^  ^<o  CO  "ft  G^  "^  ^' CO  00      r*oo  oi  j>o  P*^^  o 


Q^OOPOOPOOOOP  PPPPQPPO 


O  ©^  ©^  ^  O  00  O  G« -^  t*  CO  CO         t>  00  Oi  1 


t>.  ^  o  o 

^    piM    (H  «-« 


^ 

p 


O  Tf 

o  ^o 


o  o 

O  Oi 
o5  00 


O  -^  •-  CO 
O  CO  o  — 
O  O  GO  00 

CO  GO  no  00 
g^  c»  Q^  e^ 


COOOCOOO^OliO^G^tOO 

t-;oocoo5COcoco*o»o»c*OTrco 

000000000000Q0cdc>0>OO^Ok 


a 


o 


9 

o 

J3 


bo 


«    OS 

s  a 

o  o 


«  2 


3    S 


1 

IS 


e 


MS* 


c 
c 


S_  S,  S_  SS_  SS^  S2^  SS^ 

p^       <    ^      <cu      -<ai" -^pl;"  ^q;" 


Q 


Z     00 


Ok  £ 


O  : 
9) 


Digitized  by 


Google 


APPENDIX.  £27 


.s 


O  mm  ^m  f^m  **r*        *«M        mm 

vM  c>  Q^  o  o  00 -^  -4coe90»r>oo^*-<o«-«69etc>t^ioo<pai> 

^         *—  ^^  ,,4  «;.>—.  ,p.< ^  ^  „<  „^  ^  ^^^^ 

^  ^  99  >^  Ok  35''^  •^  00  e«  oi  00  S'S'*-*  •i*  o  •i* «  ©I  ST  »•  STo  o  qo 

«^  »^  »-•  f^  09  ^i«  »^  •i^  iP^  ^H  — i<  ^-« 

tp^OrrOOOO-'OOOOOOO^OOOOO'^O'^OO 
t*C0C0G000C000«O«^C0G^O«<»t^C0O>^^00»Ot>-OC0C000aD 

•-*«r»t^ot^co«i©<c^r-oocDt*^"^rcO"v^cO"^cDo>cx)co^o* 

•         •••••••••••••••a    __»         •••■•••• 

OlOkO>0000000)OOClC^O^O>GOGOOOCOI^t*0)C>0^ 


s 


e 

3 

1 

r 

1 

^3| 

5 

O    . 

• 

1 

99 

5 

=3 

•c 

5 

o 

3 

•    etf   09 

S 

^  09 ::  s 

as 

3 

S 

^     ^    JC3 

■£ 

S     «  3 

.a 

11 

Si 

§ 
1^ 

S 

s 

1 

lie 

O 

s 

I 

la 

S 

•—  fl?  IS 

a 

b 

CU 

b 

Oa 

SOPh 

ss,. 

-  ,s. 

s. 

S     S. 

l-S 

2.S3.S 

^p;- 

•'-^- 

PLI 

<ii<^' 

1   < 

fii     <5     ai 

t»t.rt^t>t,o>S'aD^oa>  o,ot»Qo  ^CTSTt- 

^ 

.-ocTt-cso 

•^ 

^ 

1 

.•*— 

"* 

•F^iSSSiOS    <0  ;:    t-SCU^    3    2P>S    S    S    OS    3    5»-C05 


Digitized  by 


Google 


APPENDIX. 


iS 

o 

9 

J 

.S 

J^ 

g 

8  3 

IS 

°* 

I 

1 

I 

C 

3 

s 

2 

A  . 

cd 

Ofo 

o 

t>  o 

o  o  o  o 

o 

o  o  o 

o  o  a  o  o 

o  o  o  o  o 

li 

o 

o  ^^ 

(r^  \s 

•^io«oo>oa9«o^o<oeot-c«Tf^ 

d  o  Tf  o  Tf 

^^ 

V-iri    «■« 

•^ 

^-« 

A  . 

^  o 

o  o  o  u 

V 

o  o  o 

tf  o  o  o  o 

o  a  V  o  o 

,i>l 

H         r' 

1      %<  *0  •«  Ol  O  C0*O  O  O  O  00  t*  c^  ^  ^ 

O  O  Tj<  o  -^ 

*^         F-l 

•^ 

1H«    •-• 

^^ 

— 

:=)  O  TT 

0<3^0000000^C<00000000 

^      L^ 

OO<DO^<OtfDt-«0DC0 

—  t^—  OOOOiOOODO 

BB 

T<?i-: 

co^'^o>oi>.coooq^*-^oor^r<t>-t04!si 

^O^OOOOC)OO^C>C>00000)C)CiOOO> 

*4  ^  CM 

©lf^»o^<N<Nc♦CN«»c^<cocow(M*M<Mr»c^*c^» 

oJ 

ja 

S 

S  6 

? 

g 

§i 

1 

.c  9 

i 

S  3    3    :    3 

1 

^'S= 

s 

s  -: 

l. 

1 

I- 

> 

10^ 

^  1 

s 

§ 

1 

c 

^     i 

L = , , 

** 

3    ^3 

c           e 

1 

1 

i* 

Ktxl 

!?: 

-^       t3 

13 

ss^ 

2-  S. 

s 

ej^S 

.  S2^  SSSSSS 

S 

<^'^ 

■<  ■*&:"' 

• 

i<=^-^ 

f^<j^  p:<a;<i^<i 

■riMMW 

c 

»•«•••■• 

t*toot--^  —  tOOi 

•^r-  i^ 

^^t.-<c^i>.^c>«ooo 

— 

*— •                  ^»m 

O  5     2 

<0  5    S    5 

s 

1-  2    00 

5     5    O  3    CO 

t^  5    00  2     O 

i 

F^ 

1-«       ^1* 

^      w 

CM         G^        •! 

• 

«i 

1  ^ 

1 

6 

- 

Digitized  by 


Google 


APPENDIX. 

TABLE    II. 


M9 


BAROMETRICAL   OBSERVATIONS 

mtuU  ai  PcrUand,  hy  Rev.  Solomok  Adams.    SUOum  121^  fed  above 
high  water  mark  in  PorUand  harbor* 


Day.-1838. 

Hour* 

Barom. 
H. 

T. 
64 

t 
64 

Wind. 

ReoMxks. 

JoDe    1 

30^ 

S.E. 

Foggy. 
Cloudy. 

30J» 

66 

06 

« 

30.19 

64 

64 

S. 

Foggy. 

9 

30.09 

62 

62 

s.  w. 

Gentle  rain. 

30. 

61 

61 

« 

Cloudy. 

30.09 

63 

63 

N.W. 

Shower*  P.  M. 

3 

30.09 

60 

60 

w. 

Clear. 

30.06 

62 

62 

N.W. 

u 

30.02 

67 

67 

u 

a 

4 

30.09 

62 

62 

M 

Cloudy  in  the  E.  and  a 

30.07 

64 

64 

an 

Showery. 

30.05 

64 

64 

« 

Overcast. 

5 

29.85 

62 

62 

N.E. 

Heavy  rain ;  calm. 

29.62 

62 

62 

IS. 

Mist;  moderate  wind. 

29.58 

62 

62 

N.W. 

Cloudy. 

6 

29.60 

62 

62 

N.W. 

Clear. 

29.81 

64 

64 

S. 

u 

29.85 

65 

65 

aw. 

Appearanceofehowen 

7 

29.74 

63 

63 

E. 

Steady  rain. 

29.70 

64 

64 

(t 

Foggy. 
Ram  gentle. 

29.60 

62 

62 

a 

8 

29.80 

60 

60 

w. 

Clear. 

29.84 

64 

64 

a 

u 

30.08 

68 

68 

N.W. 

tt 

9 

30iJ7 

64 

64 

u 

tt 

30.29 

71 

71 

W. 

'  M 

30.20 

70 

70 

s. 

tt 

10 

30.19 

68 

68 

s.  w. 

tt 

30i20 

71 

71 

S.K 

tt 

30.10 

76 

76 

S. 

u 

11 

30.10 

70 

70 

s.  w. 

« 

30.04 

77 

77 

w. 

tt 

30.02 

88 

88 

u 

u 

151 

29.99 

77 

77 

s.  w. 

Clouds. 

30.00 

82 

82 

w. 

Clear. 

29.J)9 

86 

86 

u 

tt 

13 

30.03 

74 

74 

M 

tt 

30.06 

81 

81 

a 

Summer  cloude. 

30.09 

62 

82 

a 

Slight  ehowen. 

14 

30.17 

73 

73 

a 

Broken  oloude. 

30.19 

76 

76 

tt 

Cloudy. 

30.15 

73 

72 

M 

Foggy. 

Digitized  by 


Google 


sao 


APPENDIX 


I>ay.-183& 

Hour. 

Buonu 

T. 
70 

t 
70 

Wind. 

Eemailn. 

June  15 

7 

30.18 

aE. 

Poffgy- 

1 

3a]5 

72 

72 

u 

Clear. 

6 

30.08 

77 

77 

N.E. 

tf 

16 

7 

30.10 

74 

74 

S.W. 

Clouds. 

1 

90.10 

78 

78 

N.W. 

Clear. 

6 

30.10 

82 

82 

aw. 

tf 

17 

7 

30.01 

74 

74 

« 

Overcaflt 

1 

29i)9 

76 

76 

a 

Slight  ahowem. 

6 

39.95 

77 

77 

M 

Clouds. 

18 

7 

30.02 

72 

72 

N.E. 

Cloudy. 

1 

30.05 

73 

73 

E. 

Clouda. 

6 

30.06 

72 

72 

M 

a 

19 

7 

30.27 

66 

66 

U 

Clear. 

1 

30.32 

66 

66 

tt 

tt 

6 

30.29 

67 

67 

a 

tt 

20 

7 

30.29 

62 

62 

aw. 

tt 

1 

30.26 

66 

66 

a 

« 

6 

30.19 

€7 

67 

(i 

Cloudy. 

21 

7 

30.13 

64 

64 

aw. 

Clear. 

1 

30.05 

71 

71 

<c 

M 

6 

29.96 

74 

74 

M 

tt 

82 

7 

29.98 

^ 

67 

N.W. 

« 

1 

30.05 

74 

74 

aE. 

Clouds. 

6 

30.08 

72 

72 

a 

Clear. 

23 

7 

30.12 

68 

68 

N.W. 

M 

1 

30.17 

70 

70 

aE. 

M 

6 

30.10 

70 

70 

a 

tt 

94 

7 

30.05 

69 

69 

M 

Fog  Sl  gentle  showera. 

1 

30.00 

70 

70 

tt 

6 

29M 

68 

68 

N.E. 

Cloudy. 

25 

7 

29J)6 

66 

66 

U 

Rain. 

1 

29.91 

67 

67 

aE. 

Clouds  breaking. 

6 

29.87 

65 

65 

E. 

Showeis. 

26 

7 

29.84 

64 

64 

aw. 

Clear. 

1 

29.86 

70 

70 

N.W. 

tt 

6 

29.94 

73 

73 

« 

M 

27 

7 

30.16 

66 

66 

tf 

« 

1 

30.19 

69 

69 

aE. 

M 

6 

30.18 

69 

69 

u 

tt 

28 

7 

30.18 

66 

66 

a 

Cloudy. 

1 

30.06 

67 

67 

as. 

Rainy. 

6 

29.90 

er 

67 

M 

u 

29 

7 

29.85 

66 

66 

aw. 

Clear. 

1 

29.89 

74 

74 

N.W. 

tt 

6 

3aoo 

76 

76 

N. 

tt 

30 

7 

30i25 

69 

69 

£. 

tt 

1 

30.30 

67 

67 

tt 

M 

6 

30JI8 

67 

67 

tt 

M 

The  Thermometer  and  Barometer, 
nnifonnly  give  the  same  tempenAnre. 
Barometer  will  be  noted. 


both  being  in  the  seme  exposore, 
Hereafter  only  the  tompefatora  of 
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DayM838. 

Hour. 

Baxom. 

Wind. 

RMBUks. 

Julyl 

7 

30i28 

&E. 

Mist 

1 

30^ 

67 

u 

tt 

6 

30^ 

67 

u 

tt 

9 

7 

30M 

67 

u 

tt 

1 

30.14 

er 

E. 

Cloudy. 

6 

30.08 

68 

a 

Foggy. 

3 

7 

30.03 

67 

s.  w. 

1 

30.03 

74 

as. 

Signs  of  showers. 

6 

29.99 

75 

a 

Clear;  shower  P.M. 

4 

7 

30.06 

71 

N.W. 

Clear. 

1 

30.09 

80 

a£. 

Cloudy  and  sultry. 

6 

30.05 

79 

u 

Hazy. 

5 

7 

30.02 

76 

N.E. 

Cloudy. 

1 

30.03 

73 

a  E. 

tt 

6 

29.94 

73 

E. 

<<       showers  8  P.  M. 

6 

7 

29.98 

71 

N.W. 

Clear. 

1 

30.00 

76 

tt 

tf 

6 

30.00 

80 

N. 

u 

7 

7 

30.08 

68 

N.W. 

tt 

1 

30.01 

77 

« 

tt 

6 

30.06 

80 

N. 

Showery. 

8 

7 

30.16 

72 

W. 

Clear. 

1 

30.16 

74 

as. 

tt 

6 

3aio 

74 

s. 

Cloudy. 

9 

7 

29.95 

72 

w. 

Clear. 

1 

29.90 

86 

u 

Clouds  and  brisk  wind. 

6 

29.90 

82 

N.W. 

Light  showers. 

10 

7 

3a 

76 

tf 

Clear.                          f 

1 

30. 

78 

£. 

« 

6 

29^8 

76 

aE. 

« 

11 

7 

29.83 

74 

aw. 

Cloudy. 

1 

29.83 

84 

w. 

Clear;  showers. 

6 

29.86 

86 

u 

U                      tt 

13 

7 

29.94 

79 

u 

Cloudy;      « 

1 

29^ 

77 

N.W. 

«  •"      tf 

6 

30.04 

77 

W. 

u 

13 

7 

30.19 

71 

N.E, 

u 

1 

30i23 

n 

U 

u 

6 

30.25 

74 

aK 

Clear. 

14 

7 

30.33 

68 

N.W. 

tt 

1 

30.31 

74 

as. 

tt 

6 

30i28 

78 

u 

tt 

15 

-%7 

30.15 

70 

aw. 

tt 

1 

30.09 

80 

w. 

Cloudy. 

6 

30.00 

80 

aw. 

Clouds. 

16 

7 

dOM 

76 

N. 

M 

1 

30.00 

75 

aE. 

Cloudy. 

6 

30.00 

74 

aw. 

Clear. 

17 

7 

30.09 

67 

N. 

« 

1 

aau 

74 

aw. 

a 
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Day.-1838. 

Hour. 

BaronL 

T. 

78 

Wind. 

RGIIIBhB. 

July  17 

6 

30.17 

N.W. 

Clear. 

18 

7 

30.23 

70 

u 

u 

1 

30.18 

72 

S. 

a 

6 

30.10 

72 

u 

Cloudy. 

19 

7 

30.04 

72 

N.W. 

Clear. 

1 

30.06 

78 

M 

u 

6 

30.04 

80 

tt 

u 

20 

7 

30.06 

70 

N. 

Clouds. 

1 

30.00 

71 

E. 

Cloudy. 

6 

29.95 

70 

N.E. 

Showery. 

21 

7 

29.89 

68 

E. 

Rain. 

1 

29.90 

09 

u 

Clear. 

6 

29.98 

69 

N.W. 

u 

22 

7 

30.14 

66 

N. 

u 

1 

30.17 

67 

N.W. 

u 

6 

30.18 

72 

u 

u 

23 

7 

30.23 

08 

N.W. 

u 

1 

30.26 

70 

E. 

u 

6 

30.24 

70 

S.  W. 

-« 

24 

7 

30.23 

68 

S.W. 

u 

1 

30.20 

70 

s. 

a 

6 

30.14 

70 

" 

Cloudy. 

25 

7 

30.08 

66 

s. 

Rain— brisk  wind. 

1 

30.01 

66 

s.  w. 

Rainy— brisk  wind. 

6 

29.98 

72 

u 

Clear. 

26 

7 

29.98 

66 

N.E. 

Foggy. 

1 

30.00 

70 

S.E. 

Clear. 

• 

6 

30. 

71 

S.  W. 

Cloudy. 

27 

7 

30.08 

68 

N. 

Clear. 

1 

30.13 

70 

E. 

u 

6 

30.11 

74 

a 

M 

28 

7 

30.10 

70 

N.W. 

U 

1 

30.00 

76 

s.  w. 

U 

6 

29.94 

80 

u 

U 

29 

7 

29.94 

76 

w. 

Clouds. 

1 

29.89 

82 

E. 

Clear. 

6 

29.85 

82 

s. 

u 

SO 

7 

29.75 

78 

S.W.       • 

Overcast 

1 

29.66 

85 

w. 

Clear— brisk  wind. 

6 

29.78 

85 

N.W. 

**    wind  abated. 

31 

7 

29.97 

72 

s.  w. 

"    calnL 

1 

29.97 

73 

w. 

u          <c 

6 

29.93 

78 

u 

u                       • 

AoffUflit  1 

7 

29.93 

69 

N.W. 

u 

1 

29.90 

74 

s. 

u 

6 

29.88 

77 

a 

aouds-^flbowen  around 

US. 

2 

7 

30.05 

70 

N.W. 

Clear. 

1 

30.10 

73 

N. 

« 

« 

said 

78 

N.W. 

a 

a 

7 

ao.30 

73 

tt 

« 

1 

ao^i 

76 

a 

M 
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Day^ieSS. 

Hour. 

Baiom. 

T. 
76 

Wind. 

Remarks. 

Aug.  3 

6 

30.31 

a 

Clear. 

*  4 

30.31 

70 

a  w. 

u 

30.93 

76 

w. 

tt 

30.19 

80 

u 

"       smoky. 

5 

30.11 

76 

N.W. 

tt           tt 

30.11 

81 

aE. 

«        very  dry. 

30.04 

80 

u 

Cloudy. 

6 

f&)m 

74 

N.E. 

"^       rain  in  the  night 

29.90 

75 

aE. 

tt 

29.95 

74 

N.E. 

tt 

7 

30. 

70 

aE. 

tt 

30. 

70 

M 

tt 

30. 

76 

a 

Clear. 

8 

30.21 

70 

N.W. 

u 

30.30 

78 

a 

tt 

30.27 

77 

a 

M 

9 

30.28 

72 

Perfect  calm— cloudy. 

1 

30.26 

74 

a 

Cloudy. 

30.19 

76 

tt 

tt 

10 

7 

30.20 

71 

aE. 

Rainy. 

30.20 

72 

u 

Clear. 

30.20 

71 

a 

Cloudy. 

11 

30.19 

ej) 

aE. 

Clear. 

30.13 

70 

u 

Cloudy. 

30.02 

70 

u 

Showers, 

12 

29.85 

71 

aw. 

Cloudy. 

2J).88 

76 

N.W. 

Clear. 

2i).95 

80 

u 

tt 

13 

30.06 

67 

u 

tt 

30.0<> 

74 

(C 

tt 

30.14 

75 

a 

tt 

14 

30.35 

65 

u 

tt 

30.34 

66 

(A 

u 

30.31 

69 

aw. 

u 

15 

30.34 

60 

N.W. 

tt 

30.31 

69 

a 

tt 

30.25 

69 

a 

tt 

16 

30.25 

65 

N.W. 

Cloudy. 

30.19 

6S 

a 

(lentle  rain. 

30.05 

67 

E. 

Rain. 

17 

2i>.66 

m 

N.W. 

Cloudy,  (clearing  off) 

29.r>4 

70 

w 

Clear. 

29.77 

(59 

u 

tt 

18 

2J>.01 

64 

w. 

tt 

29.98 

70 

aE. 

tt 

29.9i) 

70 

N. 

tt 

19 

30.20 

62 

tt 

tt 

30.27 

72 

tt 

tt 

6 

30.30 

70 

s.  w. 

u 

SO 

7 

30.47 

62 

N. 

tt 

6 

30.46 

60 

aE. 

K 

80 
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Day.-1K». 

Hour. 

T. 

60 

Wind. 

Remarks. 

Aug.  21 

7 

30.41 

S. 

Light  clouds. 

1 

Clearing. 

6 

Clear. 

22 

7 
1 
6 

u 
u 

M 

23 

7 

30.34 

70 

N.W. 

tt 

1 

30.32 

78 

S.W. 

tt 

6 

30.27 

76 

u 

U 

24 

7 

30.18 

70 

w. 

U 

1 

30.10 

80 

a  w. 

Light  clouds. 

6 

29.99 

80 

u 

Clear. 

25 

7 

30.00 

74 

N.W. 

u 

1 

29.95 

77 

S. 

u 

6 

29.85 

76 

u 

Light  clouds. 

26 

7 

29.80 

68 

N. 

**        u 

1 

29.84 

68 

U 

u 

6 

29.91 

66 

u 

Clear  and  windy. 

27 

7 

30.01 

58 

w. 

aear. 

6 

29.90 

60 

s.  w. 

Cloudy. 

28 

7 

29.76 

60 

N. 

Rainy  in  the  night 

1 

29.80 

66 

N.W. 

Clear. 

29 

7 

30.19 

61 

(i 

a 

1 

30.27 

63 

S.E. 

M 

6 

30.24 

63 

u 

Foggy. 

30 

7 

30.14 

60 

S.E. 

Cloudy. 

1 

30.04 

64 

S.  W. 

Shower— thunder. 

31 

7 

30.19 

66 

1 

30.15 

68 

s. 

Clear. 

6 

30.07 

m 

aw. 

Cloudy. 

Sept  1 

7 

29.88 

60 

s. 

Rainy. 

1 

29.80 

64 

S.E. 

u 

6 

29.78 

64 

u 

Foggy. 

2 

7 

w. 

Clear. 

1 

30.00 

66 

N.W- 

u 

6 

30.10 

64 

(i 

u 

6 

7 

30.39 

65 

N.E. 

u 

6 

30.37 

68 

S.W. 

u 

7 

7 

30.26 

63 

N.W. 

u 

1 

30.26 

75 

S.W. 

« 

6 

30^24 

73 

(C 

« 

8 

7 

30.43 

65 

N.E. 

Light  clouds. 

1 

30.44 

m 

((                 u 

6 

30.41 

62 

aw. 

(C                      tt 

9 

7 

30.39 

59 

u 

Cloudy. 

1 

30.35 

61 

8. 

u 

6 

30.30 

60 

aw. 

Clear. 

10 

7 

30.30 

59 

u 

tt 

1 

30.16 

70 

u 

tt 

6 

30.10 

68 

U 

a 
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I>ay.-1888. 

Hoio; 

BazoED. 

65 

Wind. 

Remvka. 

Sept  11 

7 

30^ 

a  w. 

Clear. 

1 

3aio 

68 

N.E. 

Cloudy. 

6 

30.10 

68 

S.E. 

tt 

13 

7 

30.22 

65 

N.E. 

« 

1 

30.23 

64 

tt 

Rainy. 

6 

30.19 

64 

K 

« 

13 

7 

29.78 

60 

N.E.    - 

Copious  laint  and  wind. 

1 

29.57 

61 

N. 

Dnzzly  rain. 

6 

29.90 

63 

N.W. 

Clear, 

14 

7 

30.30 

58 

<4 

tt 

1 

30.32 

63 

a 

I 

6 

30^28 

63 

(( 

« 

15 

7 

30.25 

62 

N.W. 

tt 

1 

30.30 

66 

a 

« 

6 

30.33 

68 

u 

tt 

16 

7 

30.48 

62 

N.W, 

tt 

1 

3a45 

62 

a£. 

tt 

6 

30.38 

62 

u 

u 

17 

7 

30^28 

60 

N.W, 

1 

30.14 

61 

aE. 

« 

6 

30.10 

61 

tt 

tt 

18 

7 

2dM 

60 

N. 

Cloudy. 

1 

29.80 

60 

aR 

tt 

6 

29.80 

60 

u 

Fogaj* 

19 

7 

29.75 

60 

N.W. 

« 

1 

29.79 

62 

M 

Clear, 

6 

29.86 

62 

tt 

« 

20 

7 

30.11 

60 

aw. 

« 

1 

30.14 

61 

w. 

« 

6 

30.14 

62 

aw. 

«    chilly. 

21 

7 

30.28 

60 

N.W. 

tt 

1 

30.30 

61 

a 

tt 

6 

30^28 

61 

aE. 

Rainy, 

22 

7 

30.18 

62 

a£. 

Foggy. 

1 

30.07 

63 

a 

u 

6 

30.07 

64 

aw. 

Clear. 

23 

7 

29.89 

66 

M 

Foggy. 

1 

29.85 

68 

w. 

Sboweiy. 

6 

2980 

66 

N.W. 

tt 

24 

7 

3a06 

60 

N.W. 

dear. 

1 

30.04 

60 

tf 

tt 

6 

30.J4 

60 

tt 

tf 

25 

7 

30.40 

58 

8. 

tt 

1 

30.45 

62 

u 

tf 

6 

30.50 

61 

aw. 

tt 

26 

7 

30.67 

60 

N.E. 

Qoudy. 

1 

30.70 

60 

E. 

tt 

6 

30.66 

60 

aE. 

Foggy. 

27 

7 

30^8 

59 

N.E. 

Rainy. 

1 

3040 

59 

« 

a  ^ 
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I>aj.-ld38.' 

Hour. 

Barom. 

T. 

59 

Wind. 

Remarkfl. 

Sept  27 

6 

30.35 

N.E. 

Drizzle,  drizzle. 

28 

7 

30JK) 

59 

N. 

Cloudy. 

1 

30J26 

62 

S.  W. 

Clear. 

6 

30.20 

63 

« 

Cloudy. 

29 

7 

30.10 

61 

E. 

Foggy. 

1 

30.02 

62 

u 

Cloudy. 

6 

29.98 

62- 

u 

Foggy. 

ao 

7 

30.01 

61 

N.W- 

Clew:> 

1 

30.06 

64 

u 

<«     Vdelightfoldaya. 

6 

30.03 

66 

u 

-     ) 

Oot  1 

7 

30.16 

64 

tt 

Clear. 

1 

30.19 

m 

S.E. 

tt 

6 

30.19 

66 

aw. 

14 

a     ^    da       da 

2 

7 

30.19 

64 

« 

1 

30.19 

67 

s. 

u 

6 

30.05 

67 

u 

tt 

3 

7 

29.90 

65 

S.W. 

Cloudy. 

1 

29.87 

64 

N.W. 

tt    ^ 

6 

29i>4 

63 

a 

Clear. 

4 

7 

30.16 

56 

tt 

« 

1 

30.19 

56 

u 

tt 

6 

30.11 

58 

s. 

« 

5 

7 

29.95 

54 

s.  w. 

M 

1 

29.95 

56 

N.W. 

M 

6 

29.99 

59 

tt 

U 

6 

7 

1 
6 

29.93 

58 

& 

Cloudy. 

Absent. 

tt 

7 

7 

29.87 

61 

N.W. 

Cloudy. 

1 

30.03 

58 

tt 

Clear. 

6 

30.15 

56 

N. 

« 

8 

7 

30.22 

52 

tt 

«       (fint  fntl.) 

1 

30.10 

51 

S.E. 

« 

6 

30.07 

52 

tt 

tt 

9 

7 

29.98 

48 

N.E, 

M 

1 

29.99 

50 

S.  £. 

M 

6 

30. 

51 

M 

« 

10 

7 

30.01 

51 

s.  w. 

Cloudy. 

1 

30.07 

52 

E. 

tt 

6 

30.00 

54 

N.E. 

tt 

11 

7 

29.67 

52 

<* 

Rainy. 

1 

29.61 

51 

S. 

Clear. 

6 

29.61 

52 

s.  w. 

M 

12 

7 

29.95 

52 

tt 

tt 

1 

29.96 

53 

M 

Cloudy, 

6 

29.86 

54 

as. 

Rainy. 

13 

7 

29.75 

52 

N.W. 

Cloudy. 

1 

2934 

52 

« 

Hazy. 

6 

29i^ 

52 

« 

Clear. 

14 

? 

29.% 

I  48 

W* 

Clovdy. 
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asat 


Day.-183a 

Hour. 

Ban»n. 

T.. 

Wind. 

Oct  14 

1 

29.94 

48 

S.W- 

6 

29.94 

48 

w. 

15 

7 

29^ 

48 

N.B. 

1 

29.79 

48 

m 

6 

29.70 

50 

N. 

16 

7 

29.99 

48 

VV. 

1 

30.06 

50 

N.W. 

6 

30.12 

50 

M 

17 

7 

30.23 

48 

U 

1 

30.30 

48 

H 

6 

30.37 

48 

U 

18 

7 

30.47 

48 

N. 

1 

30.40 

50 

S.E. 

6 

30.38 

51 

M 

19 

7 

30.40 

46 

N. 

1 

30.35 

46 

E. 

6 

30.24 

47 

M 

Remarks. 


Cloudy. 
cc 

Rainy. 

u 

Cloudy. 
Clear. 


Cloudy. 


M 

Rainy. 
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n 


CO 
GO 
«6 


i4 
M 
H 

a 

o 


M 


^ 

Overcast — small  rain. 

Rainy— overcast. 

Foggy,  cl.  fair  evening,  N.  Light 

Overcast — fair. 

Fair. 

Fair— <:loudy. 

Fair. 

r  1 01} d y — fa  i  r — s  1 1  o  wers  of  snow. 

Moderate  snow — four  or  five  inches. 

Fair. 

Overcast — fair. 

Fair.    )  Coldest  mornings— 8^  below 

Fair.    )                    zero. 

1 

11 

©1 

^h-^^^^R^cowwwcococoSl 

—  s  i  •?^'?'~-*«^Ti<««roTr«ci«« 

evg  |?5^$iS§5^5§SSS^^g{2 

1 

©s 

8     ^^           ^^^              U 

«      91 S              S « S                  n 

©1 

30.30 

16 

29.74 

30.00 

23 

41 

16 

29.77 

30.22 

03 

29.70 

82 

90 

30.00 

29.99 

"©1" 

•^•^^eswrocoTOOiSwSro  —  oJ 

^>«i555§§ss^5gjs§s;ss^ 

©g  lo5^§^^  =  85S;2£222 

1                                        TT* 

1- 

i 
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•  "rt"  ^  ^  '■<  CO  «  ^^  X>  riM-  55  G^t  »--:  t-  I-  OD  O  ^  0<  -^  CO  O  rf* 


OD"^  Oi  OI  O  Tf  0<  QD 
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Oi  S  S  CO  cc  o^  w 
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TABLE   IV 


BAROMETRICAL   TABLE,    kept   at  Waterville.    By 
Professor  G.  W.  Keelt. 

[Commeiiced  June  2.] 


!>•/ 


12 

J  4 
15 

i 


29.69 
29.58 
30.08 
30.07 


2D.9522,5 
29.8723.5 


20| 

23' 

251 

26' 
27 
28 
29 

1 

3 
4 
5 

6 


9' 

101 


7  h.  A.  M. 


h. 
Bng. 
in. 


T     j     t 
centif .  centic 


29.96 
29.9 
29.94 
'29.74 


♦16.67 

154» 
15. 

la 


18. 

la 

16.5 
20.5 


30.03 
•29.97 
29.86 

30.05 
30.05 
29.72 

30.18 
30.06 
29.94 
29.97 


29.9022. 

29.8721.5 

29.89120. 


30.04 
•29.8 


29.891225 


29iX)2a5 
30.0821. 

29.9622. 

'29.9223. 

•29.93 

3017 

30.15 

:i0.02 19.67 

•29.9123.5 


18.5 

16.67 

17. 


]8.5 

18. 

17. 

18.5 

la 
la 

la 

19. 
21. 
22.5 


20. 
22. 


*15. 

14. 

13.5 

15. 

17. 

14.5 

la 

19.67 

22. 

2a5 

25.75 

24.75 

20i25 

2a67 

21.5 

18.5 

ia67 

14. 

18.5 

25. 

17. 

la 

15. 

28.5 

17. 

18.33 

20. 

195 

21.67 

2a67 

23.5 

2a 

21.3 

22. 

22. 

24. 


29.94  ♦w-aa 
29.91|ia 

29.64  la 

29.6  118.5 
29.6317. 
30.1120. 
30.072a3 

'29.8724. 

29.932a 

30.0822. 

30.0322.5 

29.9725. 


10h.A.M. 


29.9519.67 

I 
30.1520. 
29.972a 
29.9621.5 
30.0421. 
'29.93 19. 
29.86119. 
•29.7320.5 
30.0720.5 
30.0420. 
29.7720. 
30.1920.5 
30.1819. 
30.06,19.5 


♦13.33 

ia25 

ia75 

la 
2a 

25. 
29. 

30. 
29. 

2a 

28. 
29.5 

24 


29.985 

l29.96i2a 

29.8724. 


29.89 
29.89 
29.92 
29.53 
29.64 
29.57 
29.67 
30.09 
30.05 
29.93 
29.87 
29.95 


2a 

27. 
24.5 

2a 

17. 

17i» 

25. 

25. 

22. 

25. 

22.5 

20. 

21.5 

32.5 
2a67 

2a 


29.7824.     28. 
29.9  !24     29.3 


Nooa 


30.0623. 

30.0225.3 

29.982a 

29.86 

29.94 

30.17 

30.14 

29.94 

29.97 


'i; 


•la  Ma 

la     18.75 
22.5 
14.5 


29.88*15.5*15^8 


19.5 

la 

20. 

18.5 

17.5 

21. 

24 

27. 

27. 

2a 


29.86 
29.88 
29.43 


2a 

ia67 

21. 

i2a 

31.5 

29.5 

31.5 

28.3 

28. 

30.5 

33. 

28.5 

2a 


29.6821.5 
29.45 18. 


24. 
21. 

20.67,22. 
22.5  ©7. 
25.5  ^.3 
2a    '25.5 


5  h.  P.  M. 


29.79 
30.04 
29.98 

29.87 


19. 

19.5 

ia5 


17.5 


22.6727. 


2L 

21.33 

15.5 

24J> 

ia5 

2a 


2a5 


132. 


28.5  133.5 


29.9825.5 
30.0324 
29.9825. 
29.93!27. 


29.83 


2a 


30.0724 

29.862a 

29.94 

29.96 

29.88 


27J25 

27iM» 

2a03 

30.5 

23i25 


26.5 
28.5 
29. 


19. 


29.8920.     18.75 
29.8319.5  20.67  [29.79118.5 
29.7321.6725.5   129.7922. 
30.06^5  25.75 
:i0.02l9.5  119.67  29.86,19, 
29.7921.5  125.75 
30.1921.3323.331 
30.1819.5 


30.0320.5 

29.9224.5  |28. 

29.9727.5 

29.9324. 

29.8624.5  |2a 

129.8925. 

30.0224.5 

29.7826.5 

29.89245 


245 
22.5  125.5 

la 

18. 
22.5 

17.5 


las 

:24.(a) 

2a5 


30.14 19.5 
29.9622. 
29.87  2a      „._ 
29.95J27.5  30.67 
29.86:22.5  23.33 
129.8724.     25.3 
,^.9224.     .25.3 
>.9623.     2467 
►.7327.3  29i57 
129.8525.    1203 


(a.)  At  6  P.  M.  the  last 
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1938 

1    71l  A.  Ai. 

10  h.  A  M. 

Noon. 

5P.  IL 

Dtjr 

Sarom 
29.71 

T 
21. 

t 

22. 

!)aram 

T 

t 

Barott 
29.68 

T 

t 

B«roiB 

T 

11 

29.68 

25. 

30. 

26.5 

32.3 

29.68 

27.3 

31. 

12 

29^5 

24. 

2a67 

29.66 

24. 

25.5 

29.88 

2467 

29.75 

29.93 

28. 

27.67 

13 

30.14 

20. 

2a 

30.15125.5 

24 

30.13 

22.5 

245 

14 

30.21 

18, 

ia5 

30.25 

21. 

27. 

80.1924. 

28. 

S 

30.03 

21.5 

25.5 

29.99 

24. 

29.3 

69.95  2a 

32. 

29.86 

26. 

293 

16 

29.89 

21.5 

23. 

29.89 

2a67 

28. 

^.89125. 

27. 

29.86 

25.67 

28. 

17 

29.98 

20. 

19. 

30.1 

2a 

25.3 

30.03 

23.67 

25.5 

18 

30.13 

18. 

16.5 

30.09 

21.3 

27. 

30.06124. 

28. 

29.96 

23.5 

26.3 

19 

29.91 

21. 

24. 

29.92 

23. 

25. 

29.89 

2a 

26.5 

29.88 

24.5 

205 

^1 

2 /J 

29.93il8.5 

19.5 

29.9 

20. 

25.5 

30.15 

17. 

17.5 

30.15124 

24. 

30.15 

25S 

27.5 

10 

30-39 

17. 

la 

30.39  la 

la 

30.11 

la 

la 

30.08 

19. 

20. 

3a0420. 

2a 

11 

29.96 

20. 

19. 

30.01 

21, 

23.3 

30.0321. 

12 

30.20116.5 

la 

30.20 

19, 

18. 

:K).18;ia 

17. 

13 

29.56|ia 

13.5 

29.73 

la 

15.5 

14 

30.18 

16. 

15. 

30J» 

18. 

22. 

:j0.22 

20. 

2a5 

:i0.17 

21. 

21.3 

15 

30.17 

14. 

12.3 

16 

30.41 

15. 

8. 

30.41 

17. 

15.5 

30.39|18.5 

18. 

30.30 

19. 

la 

17 

30.15 

13.5 

7.5 

30.08 

16. 

18.5 

30.06 19. 

21. 

29.96 

19.5 

20. 

18 

29.83 

15. 

17.5 

S9.78ia 

22. 

29.72 

la 

19. 

19 

29.67 

18.68 

la 

29.68 19.5 

la 

20 

29.97 

13.5 

10.5 

29.99 

16.5 

laee 

30.02  la 

21.5 

30.02 

19. 

20. 

21 

30.04 

17.5 

ia5 

30.17 

16. 

15.5 

JJ0.17|19. 

22.5 

30.17 

19. 

20. 

22 
23 
24 

29.9620.5 

2a5 

29.9 

14. 

9. 

29.87 

15. 

13.5 

29.8915.5 

14 

25 

:30.32 

10. 

6.5 

30.35 

12. 

13.5 

30.36,14.5 

16. 

30.38 

16. 

18J» 

26 

30.63 

la 

9. 

^.64 

15. 

13.5 

30.6217. 

16.5 

27 

30.40 

14.5 

12. 

30.35 

15. 

15. 

28 

30.17 

15. 

15. 

30.15 

17. 

ia5 

30.08 

la 

20. 

29 

1 

29.91 19.5 

20.66 

29.88 

19.75 

21. 

30 

29.94 

17.5 

15.5 

29.96 

20. 

20. 

29.9421.5 

22. 

29.9 

20.5 

22.5 

-s^i 

30.04 

16.3 

12. 

30.08 

19.5 

22.3 

30.08:21.3 

25. 

30.05 

21. 

2a5 

22 

30.08 

15.5 

a5 

30.07 

18.5 

la 

30.03;22.5 

21. 

29.93 

22. 

2a 

Zs 

29.74 

17. 

17.66 

29.7417.5 

16.3 

4 

30.04J12. 

5. 

30.04  ia5 

12.5 

29.96 

15. 

14 

5 

29.78' 12.5 

12. 

29.81 

15. 

17.66 

29.8115.5 

19. 

29.84 

la 

la 

6 

29.80;i2. 

5.5 

29.64:16. 

21.33 

7 

29.73 

16. 

9.5 

30.03 

14.3 

9. 

8 

30.11 

8. 

-3.5 

30.1 

11. 

7. 

30.05  la 

9.5 

29.93 

12. 

9.3 

9 

29.87 

6.5 

-2. 

29.88 

9.5 

6.3 

1 

10 

29.9510.5 

145 

29.93 

11. 

11. 

11 

29iK) 

11. 

9.5 

29.50 

11. 

12L5 

29.4712.3 

la 

29.49 

15. 

145 

12 

S^.8d 

la 

13.5 

29.84,14. 

15. 

29.79 

12. 

10.66 

13 

29.63 10.331 

7.5 

J 

29.77 

10.5 

a 

I4l 

29^ 

a    1 

0.3 

29.78^ 

A 

a 

29.79 

6.5 

& 

83 


Digitized  by 


Google 


3    I 


S58 

APPENDIX 

.• 

1838 

7  h.  A.  M. 

10  h.  A.  M. 

Noon.          1     5h.P.M. 

1 

Day 

BaroR) 

T 

t 


Barom'    T 

1 

t 

5.3 

Barom 
29.77 

T 

7. 

. 

Barom 

T 

t 

15 

129.83  7. 

a 

i29.58 

7.5 

05 

16! 

29.82 

7.5 

as 

29i« 

11.6 

12.5 

17|30.08 

7. 

2. 

30.12  9. 

9.3 

18;«).34 

5. 

-1 

i30.:«10.3 

7. 

30.33  1.3. 

8.3' 

30.28 

14.5 

8. 

19' 30.33 
2l!*>J9.76 

7. 

-5 

130.32.  9.5 

6.3 

bo.29 

12. 

8.    1130.22 

12. 

4JS 

129.56 

14.0 

8. 

29.59 

14. 

129.79 

9.3 

2.5 

29.77 

12.5 

11. 

11. 

83 

22i'29.88 

8.5 

4.5 

•29.9) 

13.5 

8.3 

29.93 

145 

10.66 

129.97 

15.5 

73 

33.i30.2J 

9. 

-1 

:J0.24 

11J> 

6.66 

30i24 

15.3 

8.5 

30.19 

14. 

8. 

24;|30.0310. 

5. 

29.97 

12.5 

a 

29.78 

13. 

10.3 

25; 

*29.61 

10. 

5. 

29.60112. 

7.5 

29.57 

la 

7.5 

39.58 

la 

7. 

2^ 

29.8212.5 

7.5 

29.85114.5 

12. 

27! 

29.95|10. 

11.3 

28! 

29.85 

9.5 

2. 

29.83;i4.5 
29.58,14. 

10.5 

29129.46 

9.3 

3.3    29.5514. 

5.5 

6. 

30!l29.87 

5.3 

S    29.9r  8.5     3.    1 

29.93.11. 

a 

31l 

I        1 

1 

129.991  4.5  |-0.66[i29.9;|  4.5  |  0.    [ 

1         1         1 

Wbere  do  tign  Is  prefixed  to  the  temperature,  4  ia  meant. 
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TABLE     V 


BAROMETRICAL  TABLE,  kept  at  Brunswick,  Me.    By 
Professor  Parker  Clkatelano. 


H.        H. 

15  m. 

1    U.        H.       ISm. 

Day.— 1838. 

after 

Day.— 1838. 1 

after 

7  A.M.  11P.M. 
29.80;  29.95 

©set 
30.001 

7  A.M.' 1P.M. 

1 

29.89 129.83 

©set. 

May  21 

June  22 

29.88 

2-2  :}0.00.^9.93 

29.80' 

2:3 

29.9Gi29.96 

29.96 

23  29.90 ! 29.93 

30.00 

21 

29.90 

29.00 

29.90 

24  29.74  29.72 

29.70 

25 

29.90 

29.81 

29.80 

25  29.70 1 29.70 

29.70 

26 

29.80 

29.80 

29.83 

26 

29.67  29.69 

29.71 

t7 

30.01 

30.01 

30.01 

27 

29.77  29.77 

29.77 

23 

30.01 130.00 

.9.85 

28 

29.70  29.70 

29.70! 

29 

29.63  j  29.70 

29.80 

29 

29.80 '29.80 

29.80; 

30 

30.10  30.1:1 

30.11 

30 

29.80:29.80 

29.91! 

July  1 

30.1 1130.11 

30.00 

31 

29.91 129.91 

29.9  li 

;        2 

29.98  29.90]  29.90 

June   1 

30.00 

30.00 

29.02 

3 

29.98  29.98 '29.98 

2 

29.91 

29.85 

29.85, 

1        4 

29.99 

29.99  29.99 

3 

29.85 

29.85 

29.85 

!           5 

29.91 

29  91  29.91 

4  29.87 

29.87  29.87 

6 

29.83 

29.83 

29.83 

5 

29.86 

29.851 29.8c 

7 

29.88 

29.88 

29.89 

6  29.68 

29.51  J29.51 

8 

30.00 

30.00 

29.91 

7  29.51 

29.51  29.45 

9 

29.78 

29.78 

29.78 

8 

29.51 

29.61  29.71 

10 

29.83 

29.84 

29.84 

9 

30.06 

30.06  30.06 

11 

29.70 

29.70 

29.76 

10 

30.00 

30.00 

30.00! 

12 

29.77!  29.77 

29.81 

11 

30.00 

29.88  29.88, 

13 

30.03.30.03 

30.03 

12  29.84 

29.84  29.84' 

14 

30.17  30.17 

30.17 

13 

29.86 

29.90 

29.9f) 

15 

30.00 '29.93 

29.84 

14 

30.02 

30.02 

.30.0S 

16 

29.84;  29.84 

29.86 

15 

30.02 

30.02  29.92 

17 

29.90  29.95 

29.95 

16 

29.96 

29.96  29.9f 

18 

30.10 

30.03 

30.00 

17 

29.83 

29.83 

29.8n 

J9 

29.^7 

29.87 

29.87 

18 

29.86 

29.88 

29.90 

20 

29.87 

29.84 

29.84 

19 

30.09 

30.13 

30.23 

21 

29.80 

29.80 

29.80 

20 

30.12i.30.l2 

.30.12 

22 

29,98 

30.00 

30.00 

31 

29.98 

129.91 

29.91 

23 

30.03 

30X)4 

30.08 
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Day^lSSa 


August 


July  24 
26 
«6 

27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
2S 
29 
SO 
3! 
1 


H. 
7  A.M. 


H. 
1P.M. 


Sept 


30.08 
29.98 
29.96 
29.91 
29.95 
29.77 
29.60 
29.80 
29.80 
29.90 
30.16 
30.15 
29.96 
29.79 
29.83 
30.08 
30.12 
30.03 
30.05 
29.70 
29.90 
30.10 
30.20 
30.06 
29.51 
29.66 
30.05 
30.19 
30.25 
30.14 
30.05 
30.U0 
29.87 
29.6>1 
•29.95 
•29.76 
30.04 

30.o;i 

30.01 


30.08 

29.98 

29.95 

29.95 

29.85 

29.73 

29.61 

29.80 

29.80 

29.93 

30.15 

30.00 

29.96 

29.78 

29.85 

30.10 

30.12 

30.05 

29.96 

29.70 

29.91 

30.20 

30.16 

30.01 

29.51 

29.71 

30.10 

30.29 

30.15 

30.05 

30.05 

30.00 

29.87 

29.68 

29.83 

29.76 

30.04 

29.91 

30.01 


15  m. 

after 

g)Bet 


29.76;  29.70 


30.08 
29.96 
29.95 
29.96 
29.85 
29.73 
29.64 
29.80 
29.86 
29.93 
30.15 
30.00 
29.90 
29.78 
29.86 
30.10 
30.03 
30.05 
29.85 
29.80 
30.10 
30.20 
30.12 
29.87 
29.62 
29.71 
30.10 
30.29 
30.15 
30.05 
30.05 
29.87| 
29.87 
29.86 
29.83 
29.80 

r>o.O'i! 

29.91 
30.01 
29.7(K 


Day<-183a 


Sept 


7  A.M. 


29.73 
30.06 
30.22 
30.13 
30.24 
30.11 
30.21 
30.25 
30.08 
29.91 
29.91 
29.67 
29.94 
30.10 
30.31 
30.10 

18  29.80 

19  29.66 

20  29.85 

21  30.11 


H. 
7  P.M. 


22 
23 
24 

25 

26 

27 

28 

29 

30 

Oct.  1 

2 

3 

4 

5 

6 


30.00 
29.73 
29.75 
30.25 
29.90 
•29.83 
30.13 
29.93 
29.87 
29.86 
29.84 
29.72 
29.99 
29.76 
29.74 
20.72 
30.06 
<J!29.H3 
I0!29.PC 


Ill29.52i29.52 


29.88 
30.16 
30.22 
30.10 

30.24 
30.11 
30.21 
30.25 
30.00 
29.90 
29.91 
20.47 
29.96 
30.10 
30.31 
30.10 
29.75 
29.60 
29.86 
30.11 
30.00 
29.70 
29.75 
30.30 
29.90 
29.85 
30.13 
29.87 
29.87 
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RAIN  TABLE.     By  R.  H.  Gardiner,  Esq.,  of  Gardiner. 
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The  two  following  wood  cuts  were  not  finished  by  the 
engraver  in  season  to  be  inserted  where  ihey  ought  to  have 
been  printed  in  the  body  of  the  Report.  They  are  there- 
fore here  presented,  with  reference  to  the  descriptions  of  the 
localities. 


View  of  Saddleback  Mountain  from  French's  Hill,  Phillips. 

This  mountain  is  evidently  more  lofty  than  Mt.  Abraham, 
and  forms  a  long  ridge  with  a  hollow  or  saddle  shaped  out- 
Tme,  from  which  it  evidently  derives  its  descriptive  name. 

From  Umhagog  Lake  there  may  be  seen  numerous  high 
mountains,  which  are  described  in  the  Report  upon  the 
Androscoggin  and  Megalloway  station  (which  see.) 
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Speckled  Mountain  is  a  lofly  broken  cone  apparently  of 
granite,  rising  high  above  the  neighboring  hills,  and  is  said 
to  be  situated  in  a  township  called  Holmes.     It  is  probably 
more  elevated  than  Mt.  Abraham,  and  ranks  as  one  of  the 
highest  mountains  in  the  State. 


Speckled  If  ouDtainieea  from  Umba|rog  Liake. 


Digitized  by 


Google 


APPENDIX. 


273 


a 

a 

08 
H 

< 

o 

< 


5 
"S 

^* 

cu 

€0 

«>  s 

fi'cO 

^° 

•2  S 
g-c 
■a  is 
«5  a 


0}  CO 


of  20 
1121b. 


s 


^ 


s.s 

£  ^ 

c 

OP 


2? 


cwt,  aDd 
percwt.r 


of  1200  Slates, 


I.- 


s 


CO 

7j|"    -    =    - 


CO     00     « 

CO  ^  :r 

rj*  TT  CO 


CO 


rf  O  O  ^  ^  TT  G^ -<  —  t- e«  •^  *- 


•I 


^ : 


S  -A 


.2  3       5 


o 

CO  o 
*o  Jo 


5 


G<  f-1  ^H 


Go  •fi^ 


<tt  CO 

'-T3 


O 


^    C9    S 

O    ©    5j    ^    3  — 


§ 


T3  so  ._a?  •  *^  >s  Sr 


©  " 

a 

'©  - 
a 


^. 


O  Oi  O  00  CO  3*3* 


G«. 


I"* ' ' 


©'  ' 

Q 
I- 

©jooo 


Tf  p  CO 


.3 

'a. 

CO 
CO      • 

.3 


M 


Digitized  by 


Google 


374  APPENDIX. 

of  20  cwt.  and  1 12  lb.  per  cwt.  .2  -8  5             JS 

. ^ i  zs  r 

£               ^                      S-^  O                    T9 

cu                  -a                                  <o  .22  ©  5                «> 


*^**  ^    .    o  a   Cm     S  to 

Z  i'^.i-S^     |d         I       lis    S,^    o  -5 

••'2         «3cS^        -rTfl  S  ^^'rtS'^aO^ 


^  a 

a  .r       9 


g.a.2«S3^S)o.^agS,     ^       *-§5f[^<ct5-^ 

;Sl  §   ««       I    ^-SS^  g)5  s  §:§: 

Google 


Digitized  by 


ATPENDIX. 


275 


iii« 


IP 


^  S" 

SI. 

-Iff 

S  iilli^- 


I 


;2|'     00  <o  lo 

1... 


I 


o 

•s 


3 


«» 
2  5 


S  III  ill* 


MM 

1 
—  cot  n 


g 

oi 


9 . 


o 


^  ^O  O  lO 

US 


_      ^^  ^  •"  tai        ts  w 


OB 

o ::  :: 


0)  ' 

r5 


o 

I 
I 
g 

i 
s 

o 

.id 

S'c 

D-o 

•  35-S 

^  9  >  a 

o.  s  — 

9    «    OB 

s  s  ® 

;§!& 
pi 

©no  » 
5  ?^  CI 


O-    w    -    , 

••*    W       W       «       w 


a 

i 


s^sus^s 


I 


•^•o  . 


.rii 


s 

I 


-iZ-- 


9 


I  -O  ^  ^  ^  pQ 

.0  to  r-  od  -• 


Digitized  by 


Google 


276 


APPENDIX. 


I 


1*1  S 


«t«<e  e» 


s 

n3  , 


*C  ^O)  S  «  ^ 


g 


I 


{§ 


e« 


^9S 


'^{iSii 


.CO  oo  «-« 
,o  .a  ,fi  ,o 


I 


I 

.a 

(3 


O 


a 
o 
o 

•s 

8 


s 
11 


I 


t*  00  Oi  O  ^^    m 

«-•  G*  CO  "^  CO 

wH  ^^  ^-t  w^  tm 


> 

o 

•s 


I 


Digitized  by 


Google 


CATALOGUE 

or 

GEOLOGICAL  SPECIMENS, 

tlTTHS 

STATE  CABINET,  MAINE, 

CoUecUdinthijfean  1836, 1837  and  183a 
Bt   CHARLES   T.   JACKSON. 


SPECIMENS  COLLECTED  IN  THE  TEAR   J836. 


ROCKS   UNSTRATiriKD   AlVD  Of   lONBOtTf  ORIGIIT. 

Oreemtane  Trap  is  a  rock  composed  of  hornblende,  feldspar  and 
oxide  of  iron.  Its  name  is  from  its  green  color,  and  the  word  trap 
from  a  Sweedish  word  meaning  step  or  stair,  as  this  often  resem- 
bles, when  columnar,  steps.  It  resembles  lava  in  its  origin  and  its 
effects  upon  other  rocks. 

1*  Columnar  Greenstone  Trap,  from  a  djke  intersecting  sienite 

rocks;  Jonesport. 
S.  Columnar  greenstone  trap  ;  Buck's  Harbor,  Machiaa. 
9.  Rhomboidal  column  of  trap;  EasCport. 

4.  Column  of  trap;  Morton's  Core,  Lubeo. 

5.  Compact  greenstone  trap  from  a  dyke ;  Morton's  Cove, 

Lubec. 
B»  Greenstone  trap,  from  a  dyke  in  granite,  near  the  rein  of 

magnetic  iron  ore;  west  side  of  Marshall's  Island* 
7.  Greenstone  trap;   Raymond. 
Sw  Greenstone  trap,  (variety);  Raymond. 
9.  Greenstone  trap;  Butk*a  Harbor,  Manhiu. 
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10.  GreeDStone  trap,  coated  with  epidota,  (a  green  mioeral)— 

Point  of  Maine,  Machiaa* 

11.  Greenstone  trap-»a  crystalline  Tarietj,  with  diatinct  crystals 

of  hornblende ;  Cross  Island,  Machias. 

12.  Porpbyritic  greenstone  trap;  Lawrence's  Creek,  Lnbec. 

Obs.  a  rock  is  porphyrilie,  when  it  contains  distinct  crystals 
of  feldspar. 

13.  Amygdaloidal  or  scoriaceons  trap  rock,  taken  from  the  point 

of  contact  of  the  sandstone  and  a  trap  dyke ;  Loring's  Cove. 
Perry. 

Obs.  Trap  is  amygdahidal  when  it  contains  cavities,  caused, 
as  in  cinders,  slags,  lavas,  &c.  by  the  escape  of  steam  or 
gas,  while  in  a  melted  state.  The  cavities  are  afterwards 
of\en  filled  by  the  infiltration  of  other  minerals,  as  in  speci- 
mens 22,  23,  24,  25,  Slc. 

14.  Same  as  13,  only  that  it  contains  a  mass  of  scoria,  formed 

from  the  sandstone,  which  has  thus  been  altered  by  the 
fiery  state  of  the  trap;  Perry. 

15.  Amygdaloidal  trap,  from  a  dyke  in  red  sandstone;  Friend* 

ship's  Folly  Island,  N.  B. 

Obs.  a  dyke  signifies  a  wall  or  vein  of  rock,  which  intersects 
another  rock.  Dykes  are  formed  during  earthquakes,  by 
the  bursting  open  of  the  earth,  forniiug  cracks  or  fissures, 
which  are  immediately  filled  up  with  the  mehed  lava  or 
trap — the  cause  of  the  earthquake.  Dykes  of  trap  are 
common  on  the  eastern  coast,  and  at  Thomaston,  where 
they  run  in  nearly  straight  lines,  cutting  through  the  quar^ 
ries  that  lie  in  their  course;  and  when  large,  materially 
altering  the  appearance  of  the  limestooe,  which  is  in  con* 
tact  with  them.     (See  specimens  from  191  to  198.) 

16.  Amygdaloidal  trap,  connected  with  a  mass  of  red  sandstone. 

In  this  S[)ecimen,  the  sandstone  has  the  appearance  of  hav- 
ing been  burnt.  It  differs  essentially  from  the  sandstone 
found  I  ear  it,  (No.  325,)  not  in  contact  with  the  trap; 
Loring's  Cove,  Perry. 

17.  Vescicular  trap;  Perry. 

Obs.  Vescicular  is  nearly  the  same  in  meaning  as  amygda«* 
loidal,  viz.  full  of  cavities. 
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18.  A  red  amygdaloid  of  trap,  id  which  the  cavities  have  heen 
filled  with  a  green  mineral  called  chlorite*  (Nos.  467, 
468,  469.) 

19*  Amygdaloidal  trap,  from  point  of  contact  with  the  brecciated 
limestones  of  Point  of  Maine,  Maebias.   (Nos.  ^1  to  SOO.) 

20.  Scorix  of  trap  and  sandstone;  Perry. 

Obs.  Scoritt  is  synonymous  with  cinders.  It  is  generally 
applied  to  volcanic  cinders. 

21.  Greenstone  trap,  containing  a  vein  of  calcareous  spar;  above 

Lbring's  Cove,  Perry. 
Obs.  Calcareow  $par  is  carbonate  of  lime,  or  limestone  crys- 
talized. 

22.  Amygdaloidal  trap,  the  cavities  filled  with  calcareous  spar. 

(See  obs.  to  Nos.  13  and  21;)   Gin  Cove,  Perry. 

23.  Same  as  22  ;  Gin  Cove,  Perry. 

24.  Amygdaloidal  trap,  cavities  filled  with  calcareous  spar  and 

chlorite;  Perry.     (See  Nos.  18  and  21.) 

25.  Same  as  18. 

26.  Same  as  22;   Bailey ville. 

27.  Amygdaloidal  trap,  containing  prehnite,  a  simple  mineral  of 

a  green  color  ;  above  Loring*s  Cove,  Perry. 

28.  Amygdaloid,  formed  by  junction  of  trap  with  sieoite;  Jones- 

port. 

29.  ScorisB  of  trap  and  sandstone,  (see  20);  above  Loring*s  Cove. 

Perry. 
SCk  Same  as  29. 

31.  Breccia  of  trap  and  porphyry;  Hog  Island,  Lobec. 

Obs.  Breccia  is  a  name  given  to  rocks  that  have  been  vio- 
lently broken  up,  and  the  fragments  cemented  together  by 
another  rock,  whieh  was  in  a  melted  state.  It  difiere  from 
sandstones,  being  formed  of  angu/nr  fragments,  while  sand- 
stones are  of  pebbles,  rounded  off  by  the  action  of  water. 

32.  Same  as  31. 

33.  Same  as  31;  East  port. 

34.  Breccia  of  trap  and  red  feldspar  rock;   Buck's  Harbor, 

Machias. 

35.  Finer  variety  of  the  same. 
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56.  Breccia  of  trap  and  sienite;  Jonesport. 

Osa.  Stemfe— a  rock  like  granite,  from  which  it  diflTers  in 
having  hornblende  instead  of  mica.  In  thia,  and  the  three 
following  apecimena,  the  aienite  haa  been  broken  up  and 
cemented  bj  the  trap. 

37.  Same  aa  96. 

98*  Same. 

99.  Same. 

40.  Breccia  of  trap  and  alate;  Seward's  Neck,  Lnbec« 

41.  Breccia  of  trap  and  limestone;  Sonth  side  Rogers*  Island, 

Lubec. 
4S.  Breccia  of  trap  and  limeatone;  Morton'a  Cove,  Lubec. 
49.  Column  of  porpbjry;  Seward 'a  Neck,  Lubec. 

44.  Same. 

45.  Columnar  porphjrj;  Seward's  Neck. 

46.  Same;   Crove 'a  Point,  Seward'a  Neck. 

47.  Veacicular  porphyry;  Seward's  Neck*    (See  No.  17,  Cata- 

logue.) 

48.  Porphyry;  East  side  of  Little  Kennebec  Bay,  Machias^ 

49.  Porphyry,  containing  crytala  of  iron  pyrites  (sulphuret  of  iron, 

see  Nos.  S5,  36,  27,)  in  cubic  form — found  beneath  the 
trap;  Eastport. 

50.  Same. 

61.  Porphyry,  with  crystals  of  iron  pyritea,  in  the  form  of  pentag* 

onal  dodecosdron;   Eastport. 

62.  Porphyry— •from  junction  with  trap  dyke;  Seward's  Neck, 

Lubec. 
53.  Porphyry,  with  iron  pyrites;  Davb',  Raymond. 

64.  Same. 

65.  Clinkstone  porphyry;  Dennysville  river. 

Obs.  Called  Clinkitom  because  it  gives  a  metalie  aound 
when  struck  with  a  hammar. 

66.  Red  feldspar  rock;  Buck's  Harbor,  Machias. 

57.  Same. 

58.  Same. 

69.  Red  feldapar  rock;  Neutral  Island,  St.  Croix  River. 
Om.  StdfMkpar  rack  is  little  different  from  porphyry. 
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60.  Compact  feldfpar  rock;  N*  E.  Harbor^  Mt«  Deacrt 

61.  Jasper;  LitUo  RiTor,  Eaatero  Head,  Cutler. 

Ob8«  Thia  miaeral  is  produced  at  tha  contact  of  trap  and 
alate  rocka. 

6^  Jasper  breccia;  Starbord's  Creek,  Machias. 

63.  Same. 

64.  Fine  compact  breccia;  Starbord's  Creek. 

65.  Same. 

66.  Same,  with  flinty  slate. 

67.  Same,  with  coating  of  epidote. 

68.  Ribbon  jasper;  Jasper  Head,  near  Buck's  Harbor,  Machias. 

Obs.  This  rock  was  evident]/  once  a  stratified  rock— -but 
since  its  formation  it  has  been  semifused,  and  the  atripea 
are  the  remains  of  the  Ibea  of  stratification. 

69.  Same. 

70.  Same. 

71.  Brecciated  ribbon  jaaper;  same  locality. 

Ob8.  In  this  specimen,  the  stripes  hsTe  been  violently 
broken  up  by  protrusion  of  a  trap  dyke. 

72.  Same. 
79.  Same. 

74.  Red  sienite;  Jonesport.     (See  Catalogue  No.  36,  obs.) 

75.  White  sienite,  from  a  vein  cut  ofi'by  a  trap  dyke;  Jonesport 

76.  Sienite;  Mt.  Desert. 

77.  Red  sienite;  Neutral  Island,  St.  Croix  river. 

78.  Same. 

79.  Same. 

80.  Red  sienite;  Robbinston. 

81.  Sienite;  Davis',  Raymond. 
83.  Granite;  Raymond. 

83.  Granite;  Lincoln. 

84.  Granite;  Benj.  Brown'a,  Vaasalborougb. 

85.  Granite;  Harrington. 

86.  Granite;  McHerd 'a  Quarry,  Bluahill.    (See  apeciBMns  538» 

539.) 

87.  Granite;  on  tka  road  between  Calaia  and  Honltos. 
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88.  Porpbfritie  granite;  St.  Stephens,  N.  B.    (See  Cntelogita, 

No.  1%  obe.) 

89.  Grftoke;   Whidden'e  Qoarrj,  Caiais.    The  feldapar  red»  the 

mica  black. 

90.  Same* 

91.  Granitei  with  red  ielapar  and  black  mica;  Black's  Island, 

Mi.  Desert. 

92.  Saine. 

93.  Granite,  dark  color,  with  white  yeins  near  its  janction  with 

trap;  Burnt-coat  Island. 

94.  Granite,  including  a  piece  of  stratified  rock  changed  into 

mica  slate;  N.  E.  Harbor,  Mt.  Desert. 

95.  Hornblende  rock;  Calais. 

96.  Hornblende  rock;  Cape  Split,  Addison 


FRIMART    STRATiriXD    ROCKS. 

OriginaUy  depoiUed  from  water;  9(me  ofwkith  &aee  stnce  become 
crx^ttallint  hy  tkt  action  of  keoL 

97.  Gneiss— a  kind  of  granite,  from  which  it  dififers  in  the 

materials  lying  in  regular  strata  or  lajers;  Hallowell. 

98.  Gneiss;  Megunticook  Mt.,  Camden. 

99.  Mica  slate;  Megunticook  Mt.,  Camden.    (For  varieties, 

see  Nos.  584,  &c.) 

100.  Mica  slate,  containing  staurotide  and  garnets;  Searsmont. 

101.  Mica  slate,  containing  graphite  and  staurotide;  Mr.  Potter, 

Sebago. 
103.  Mica  slate,  containing  staurotide;  near  the  base  of  Saddle- 
back Mountain. 

103.  Mica  slate,  containing  staurotide  and  garnets;  Jackson, 

Mr.  Brown. 

104.  Mica  slate;  North  Yarmouth.     Contains  garnets. 

105.  Mica  slate;  Corinth. 

106.  Mica  slate,  containing  maele;  (bund  on  the  beach  at  Cam- 

den—loose.    (See  No.  449.) 

107.  Same. 

108.  Talcose  slate;  taken  from  the  walls  of  a  limestone  cpiarrj  at 

Thomaston* 
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109.  TalcoM  d«te;  Lime  laUoda,  Penobtcol  Bay. 

110.  Talcose  slate,  altered  by  trap — ceataiaa  epidde;   Lioia 

Islande,  Penobacot  Bay. 

111.  Plumbaginoua  slate;  Brigadier '0  IslaDd. 

Ob8.  Plumhaginow  is  when  a  rock  contains  plambagoor 
graphite,  commonly,  but  incorrectly,  called  black  lead. 

112.  Plumbaginous  slate;  Patricktown  Plantation,  Eph.  Rice. 

113.  Plumbaginous  slate;  Searsmont. 

114.  Graphite  or  Plumbago;  Searsmont. 

115.  Plumbaginous  slate;  Belfast — Judge  Read's  flirn* 


TEANSITIOlf    SKRiEf. 

116.  Argillaceous  slate;  Haycock's  Harbor,  Trescott. 

Obs.  The  common  roofing  and  writing  slates  are  argiUaciout. 
(See  Nos.  123,  124,  626,  627,  &c.) 

117.  Same  as  116. 

118.  Argillaceous  slate;  West  Quoddy  Head,  Lubec. 

119.  Argillaceous  slate;  Lubec. 

120.  Argillaceous  slate;  Samuel  Ward,  Penobscot. 

121.  Same. 

122.  Argillaceous  passing  to  mica  slate;  contains  iron  pyrites; 

East  Thomaston. 

123.  Common  writing  slate;    from   slate    quarry  at  Foxcroft, 

Penobscot  County — Benj.  Leavitt. 

124.  Same. 

125.  Pyritiferous  slate;  Vinalharen,  Hancock — J.  A.  Amesbury. 

Obs.  Pyrt/^erotit— containing  iron  pyrites,  yellow  crystals 
composed  of  sulphur  and  iron.  When  slate  contains  this 
sulphuret  of  iron,  it  is  used  for  making  alum  and  copperas, 
specimens  of  which  may  be  seen  (Nos.  843,  844)  made 
from  the  pyritiferous  slates  of  Jewel's  Island,  Casco  Bay. 
(Nos.  127,610,  611.) 

126.  Same. 

127.  Pyritiferous  slate;  Jewel's  Island,  Casco  Bay.     (See  obs« 

to  No.  125.) 
12s.  Pyritiferous  slate;  West  Quoddy  Head,  Lubec. 
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129.  P/rhUiiroiit  •]•!•;  Hajeock's  Harbor,  TrMcotl. 
lao.  FarniginotttsUle;  WeiC  Qooddj  Head,  Lubee. 

Oat.  Ftrrugimm    containing  iron. 
131.  Flintj  alata;  Haycock**  Harbor,  Treacott. 
192.  Same,  in  contact  with  trap. 

133.  Breccia  of  slate;  Munroe*s  Island.     (See  No.  31,  obs.) 

134.  Blue  slaty  limestone,  with  fossil  shells;  Broad  Cove,  Moose 

Island. 

135.  Chert — from  junction  of  calciferoos  slate  and  trap  rock; 

Treacott. 

Obs.  This  mineral  is  often  produced  by  the  action  of  trap 
rocks  upon  slate  containing  lime,  or  calciferoui  slate. 

136.  Greywacke,  with  calciferoos  slate;  I«eighton'a  farm,  Pem- 

broke. 

Obs.  Greywacke  is  a  rock  composed  of  various  pebbles, 
united  by  an  argillaceous  or  clayey  cement.  It  frequently 
includea  valuable  beds  of  anthracite  coal. 

137.  Same. 

138.  Calciferous  slate;  East  side  of  East  Bay,  Perry. 

139.  Same. 

140.  Same. 

141.  Calciferous  slate;  I^wrence*s  Creek,  Lubec. 
14$.  Same. 

143.  Compact  limestone;  Comstock's,  Lubec. 

144.  Compact  blue  limestone;  Morton's  farm,  Lubec. 

145.  Same. 

146.  Same — strata  contorted. 

147.  Argillo-ferruginoua  limestone;  near  the  Lead  Mines,  Lubec. 

Contains  impressions  of  terebratulse,  a  fossil  shell. 

148.  Same. 

149.  Reticulated  limestone;    Morton's  farm,  Lubec. 

Obs.  A«ftc«/a/fd— like  net  work,  which  this  specimen  resem- 
bles in  its  veins  of  calcareous  spar.  (See  obs.  No.  21.) 
A  polished  specimen. 

150.  Same — not  polished. 

IdU  White  granular  limeatone;  TbonastMK 
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152.  Same;  Meadow  Quarries,  Thomaston. 

153.  Same. 

151.  Same,  of  a  darker  color  and  clouded. 

155.  Same^-polished,  making  a  fine  clouded  marble. 

156.  Clouded  limestone,  or  marble;   State  Prison  Quarry,  West 

Tbomastou. 

157.  Blue  limestone;   B)ackington*0  corner,  East  Tbomaston. 

158.  Same. 

159.  Same. 

160.  Blue  limestone;  Hope. 

161.  Compact  limestone;    Hope. 

Obs.  It  is  from  this  rock  the  lime  sold  under  the  name  of 
"  Lafayette  Lime/'  is  made. 

162.  A  specimen  of  the  same — polished. 

163.  A  delicate  marble,  made  from  the  same. 

161.   Dark  colored  marble  with  white  veins,  polished;   Hope. 

165.  Bluo  limestone,  with  white  veins;  taken  from  near  a  trap 

dyke,  western  part  of  Hope. 

166.  White  granular  limestone;  Lilly  Pond  Quarry,  Camden. 

167.  Same — blue  and  white. 

168.  Blue  and  white  specimen  of  the  same — polished. 

169.  Blue  granular  limestone;  North  from  Lilly  Pond  Quarry, 

Camden.     Contains  crystals  of  tremolite. 

170.  White  granular  limestone;  Lincolnville. 

171.  Limestone;   Brooks,  by  Dr.  Roberts'. 

172.  Compact  limestone;    St.  John,  New  Brunswick. 

173.  Blue  marble;  Thomaston — polished. 

174.  Clouded  marble;   Thomaston — polished. 

1 75.  Same — pol  ished . 

176.  Black  marble,  containing  iron  pyrites;  Thomaston — polished. 

Obs.  The  pyrites  are  an  injury  to  the  limestone,  because  if 
exposed  to  dampness,  they  are  liable  to  decompose  and 
stain  the  stone  with  an  iron  rust. 

177.  Grey  marble — State  Prison  Quarry — polished;  West  Thorn- 

aston. 

178.  Clouded  marble;  Hallowell — polished. 

B 
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Dohmiitty  or  Magnman  Lmultma* 

179.  Granular  Dolomite;  Hope. 

180.  Same. 

181.  BrecciatedDolomire;  Carlton 'a  Quarrj,  Camden.  (Seeobe. 

No.  31.) 

182.  Same. 

183.  Granular  Dolomite;   Dr.  Cochran's  Marsh  Quarry,  Eaat 

Thomaston. 

184.  Same— polished.     (Statuary  marble.) 

185.  Dolomite;  St.  George's  River,  Thomaston. 


Specmem  shetDing  the  action  of  Trap  Rocks  upon  (hi  Limeslones, 

186.  Greenstone  trap;  from  a  dyke  in  Crockett's  Quarry,  East 

Thomaston. 

187.  Same. 

188.  Limestone,  connected  with  trap  dyke;  Beech-wood  Quarry ^ 

Thomaston. 
Obs.  The  dyke  of  trap,  from  which  this  was  taken,  was  too 
narrow  that  the  limestone  in  contact  with  it  should  be 
materially  altered,  as  it  is  in  Nos.  194,  195,  196.  Its 
whole  width  is  seen  in  the  specimen.  For  explanation  of 
Lh/fx  and  its  effects,  see  obs.  No.  15.     (See  obs.  191.) 

189.  Same. 

190.  Same  as  188  and  189. 

191.  Limestone,  intersected  by  trap  dyke  and  become  white  and 

cbystalline  at  point  of  contact. 
Obs.  Tho  limestone  is  found  to  be  more  altered,  and  at 
greater  distances  from  the  trap  dyke,  in  proportion  as  that 
increases  in  wid*h.  In  this  specimen  it  has  been  sulG- 
ciently  wide  to  cause  heat  enough  to  melt  and  render  crys- 
talline the  limestone  in  immediate  contact  with  it.  Sir 
James  Hall  has  found  by  experiment  that  limestone  can  be 
subjected  to  the  most  intense  heat,  without  burning  it  to  lime. 
It  is  only  necessary  to  confine  it  under  great  pressure, 
so  that  the  carbonic  acid  gas  and  water  cannot  escape;  and 
the  stone  is  mehed,  altering  it  precisely  as  the  limestone  is 
altered  in  this  and  the  few  succeeding  specimens.  In 
specimens  188,  189,  190,  the  dyke  was  too  small  to  cause 
sufficient  heat  to  alter  the  stone. 
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193.  Limestone,   rendered  while  and  crystalline  by  trap — (See 
obs.   191;)  Whitefield. 

193.  Same;  from  Pierce's  Quarry,  Hope. 

194.  Same;  from  Snow's  Quarry,  Thomaston. 

195.  Same;  from  Crockett's  Quarry,  Thomaston. 

196.  Limestone,  in  contact  with  talcofte  slate;  Hope. 

197.  Same. 

198.  Same. 

199.  Limestone   and  trap — refuse  rock;  State  Prison  ^arry^ 

West  Thomaston. 

200.  Limestone,   altered  by  trap — refuse  rock;    Snow's  Quarry, 

Thomaston. 

201.  Limestone,  altered  by  trap;   Morton's  Cove,  Lubec. 

202.  Trap  and  limestone  intermixed,  the  latter  being  rendered 

crystalline;  Morton's  Cove,  Lubec. 

203.  Limestone  trap,  mica,  and  actynolite;  State  Prison  Quarry, 

West  Thomaston. 

204.  Limestone  containing  graphite,   (a  simple  mineral,  called 

also  plumbage   and   black  lead;)   Goose  River  Quarry, 
Camden. 

205.  Limestone    containing    Tremolite;     Beech-wood    Quarry, 

Thomaston. 

206.  Same. 

207.  Limestone  containing  sulphuret  of  iron ;  Beech-wood  Quarry. 

208.  Same. 

209.  Calcareous  spar,  (crytalized  carbonate  of  lime;)   Achorn's 

Quarry,  East  Thomaston. 

210.  Calcareous  spar,  in  six  sided  prisms.     Crystals  large  and 

perfect;  Beech-wood  Quarry,  Thomaston. 

211.  Calcareous   spar,   in  low   six  sided  crystals,   striped   with 

white ;  taken  from  near  trap  dyke,  Achorn's  Quarry,  East 
Thomaston. 

212.  Same — bronzed  with  sulphuret  of  iron. 

213.  A  single  crystal  of  the  calcareous  spar  of  No.  210. 

214.  Calcareous  spar  and  trap — a  mass  in  amygdalotdal  trap; 

Broad  Cove,  Eastport. 

215.  Foliated  calcareous  spar;  Lubec. 
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SlaUi  connected  %DUh  the  lAmettanes. 

216.  Taleose  slato;   walls  of  Marsh  Quarry,  East  Tbomaatoo. 

217.  Rhomboidal  plate  oftalcose  slate;  walls  of  Marsh  Quarrj» 

East  Thoroaston. 
Si 8.  Grey  compact  limestone  and  compact  talc;  Marsh  Quarry, 

Thomastoo. 
S19.  Quartz  rock  and  talcoae  slate,  forming  the  western  wall  of 

the  Marsh  Quarry. 

220.  Mica  Slate;  half  a  mile  north  of  Marsh  Quarry. 

221.  Quartz  rock;  Marsh  Quarry,  East  Thorn aston. 

222.  Talcose  slate;  north  from  Lily  Pond  Quarry,  Camden. 


Foisil  Shells  of  TVansiiion  Series^ 

223.  Trilobile — asaphus — in   slate  ;    Clark's    farm,    Pembroke. 

[Plate  1,  fig.  1.] 
Obs.  The  trilobites  are  an  extinct  race  of  animals,  somewhat 
resembling  the  "  Horse-shoe ''  or  King  Crab. 

224.  Same  as  223. 

225.  Triloliile,  calymene;  Pembroke. 

Obs.  This  species  of  the  triloblte  had  the  power  of  rolling 
himself  up  into  a  round  ball  as  in  this  specimen. 
2JG.  The  external  cast  of  the  same. 

227.  Tribolite  and  terebrptulsB;  Pembroke. 

Obs.  The  terebratula  is  common  as  a  fossil  shell;  but  rarely 
found  living.  There  is  one  specimen  of  a  recent  species 
among  the  shells  in  the  Cabinet. 

228.  Trilobite,  terebratuloe,  &c.  in  fossiliferous  limestone;  from 

a  boulder  found  on  the  St.  John  River,  N.  B. 

229.  A  piece  of  the  same  boulder,  containing  terebratuIiB  and 

encrinites. 

230.  Ltifnirta,  in  calciferous  slate;  Clark's  farm.  Pembroke. 

231.  Same. 

232.  Tcrebratulte;  Pembroke.     [Plate  1,  lig.  9.] 

233.  TerebratulsB    in    argillo-fcrruginous    limestone ;    near   the 

Lead  Mines,  Lul)cc. 

234.  Terebratula;  Lubcc     [Plate  1,  fig.  10.] 
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£35.  Terebratula;  Trescott's  farm,  Lubec. 

536.  Terebratula;  Pembroke. 

537.  Terebratulae  in  greywacke,  (loose;)  Troj. 
238.  Terebratulm  and  product!;  Pembroke. 
S39.  Same 

240.  Productus;  Pembroke. 

S41.  Product! ;  Pembroke. 

212.  Produeti  and  spirifersB;  Pembroke. 

243.  Same. 

244.  Turritella;  Clark's  farm,  Pembroke.     [Plate  3,  Fig.  5.] 

245.  Turritells,  in  argil lo-forruginous  limestone;  Pembroke. 

246.  Turritella  and  terebratulss;  Pembroke. 

247.  Same. 

248.  Saxicava;  Pembroke. 

249.  Saxicavse;  Pembroke. 

250.  Same. 

251.  Mytili  or  liDguIce;  Lawrence's  Creek,  Lubec. 

252.  Mytili  or  lingulsB;  Lawrence's  Creek,  Lubec. 

253.  Mytilus;  Pembroke.     [Plate  1,  fig.  It.] 

254.  Mytilus;   Pembroke. 

255.  Anomis;  oppo^te  Rogers'  Island,  Lubec. 

256.  Same. 

257.  Same. 

258.  Same. 

259.  Unknown.     [Plate  3,  fig.  9.] 

260.  Unknown.     [Plate  3,  fig.  12.] 

261.  Unknown.     [Plato  3,  fig,  5.] 

262.  Unknown.     [Plate  2,  fig.  5.] 

263.  Avicuto  ?     Clark's  farm,  Pembroke. 

264.  Same. 

265.  Same. 

266.  Unknown.     [Plate  2,  fig.  1.] 

267.  Telltnse? 

268.  Unknown. 

269.  Unknown. 

270.  Nautilites? 
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271.  Avicula;  Pembroke. 

372.  Encrinile,  &c. ;  Pembroke. 

S7d.  Orthoceratite;   Pembroke. 

274.  Hippurite  and  Terebratuln,  from  boulder;  River  St  Jobo, 

New  Brunswick. 

275.  Fuci,  in  calciferous  slate ;  Hersej's  Head,  Pembroke. 
Obs.  Fud  are  the  remains  of  sea  plants,  sucb  as  common 

sea  weed,  kc. 

276.  Fuci  and  fossil  shells,  in  calciferous  slate;  Denbo's  Neck, 

Lubec. 

277.  Gorgonia — Jacksoni;  Pembroke. 

Obs.  Gorgonia  is  a  species  of  the  sea-fan. 


SECONDARY     SBR1B8. 


278.  Limestone,  containing  fossil  shells,  (Natica  socialis;)   Star- 

bord's  Creek,   Machias.     A  large   polished    slab.     Ihe 
shell  maj  be  seen  more  distinctly  in  specimen  343. 

279.  Limestone,    formed   of  fossil    shells;    Starbord's    Creek, 

Machias. 

280.  Same. 

281.  A  specimen  of  the  same,  in  which  the  shells  are  rendered 

more  distinct  by  action  of  the  weather. 

282.  Same. 

283.  New  red  sandstone,  and  limestone  composed  of  sbelb;  Star- 

bord's Creek. 

284.  Same. 

285.  Sandstone  and  limestone — half  melted  togethor  by  the  action 

of  trap;  Starbord's  Creek. 

286.  New  red  marl  or  sandstone,  indurated  by  trap;   Starbord's 

Creek. 

287.  Limestone,  suitable  for  making   hydraulic  cement;    Star- 

bord's Creek. 

288.  Calciferous  slate;  Starbord's  Creek.     This  passes  into  the 

hydraulic  cement  stone. 

289.  Same. 
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290.  Brecciated  marble,  coiriposed  of  fn^meott  of  iimettoDo, 
sandstone,  &c. ;  Point  of  Maine,  Machias. 

591.  Same. 

592.  Same. 

293.  Same— polished. 

294.  New  red  marl  or  sandstone,  hardened  by  trap;  Point  of 

Maine. 

295.  Same. 

296.  Limestone  which  has  been   formed   bj  fusion  of  the  shell 

marble,  like  that  from  Stnrbord'a  Creek,  [278,  279.]  It 
contains  some  indistinct  traces  of  shells,  but  the  limestone 
is  crystalline.  Found  a  large  mass  in  trap  dyke;  Point 
of  Maine,  Machias. 

297.  Same. 

298.  A  specimen  in  which  the  shells  are  more  distinct. 

299.  A  specimen  of  the  same,  connected  with  the  trap,  by  which 

it  is  altered. 

300.  Limestone  and  trap  interfused ;  Point  of  Maine. 

301.  Spotted  limestone,  suitable  fDr  marble;  L'Etang,  N.B. 

302.  Clouded  marble;  L'Etang,  N.  B. 

303.  Same. 

304.  Compact  blue  and  grey  limestone;  L'Etang. 

305.  Same. 

306.  Cellular  limestone ;  L'Etang. 

307.  Greenstone  trap;  from  a  dyke  in  the  limestone,  at  L'Etang, 

New  Brunswick. 

308«  Limestone  and  talcoae  slate,  containing  iron  pyrites  (crystals 
of  sulphuret  of  iron;)  L'Etang,  N.  B. 

309.  Talcose  slate,  containing  pyrites — found  in  comiexion  with 

the  secondary  limestone;   L'Etang. 

310.  Calcareous  spar,  in  rhomboidal  form;   L'Etang. 

311.  Same. 

312.  New  red  sandstone  or  red  marl,  indurated  by  trap;  Great 

Island. 

313.  Indurated  marl;   Great  Island. 

314.  Same — containing  fossil  shells;  shells  indistinct. 
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315.  lodarated  red  marly  cooUiniDg  fossil  shells;  Great  Idand. 

916.  Same. 

917.  Same. 

318.  New  red  sandstone  (freestone;)  Nutter's  Head,  Pembroke. 

Oas.  This  rock,  under  the  name  of  freestone,  is  well  known 
in  architecture.  It  is  used  in  building,  and  for  jambs  for 
iire-places. 

319.  Same. 

320.  Compact  sandstone,  suitable  kind  for  whetstones;  Nutter's 

Head,  Pembroke. 

321.  Sandstone,  altered  by  trap,  being  hardened  bj  the  heat  akid 

cracked;    Natter's  Head,  Pembroke. 

3^.  Large  sheet  of  sandstone. 

3!23.  Red  sandstone — 6ne  grained ;   Perry. 

3*24.  Same ;  Lewis'  Cove,  Perry. 

325.  Variegated  red  sandstone;   near  Pulpit  Hock,  Perry. 
Obs.  The  green  spots  are  caused  by  silicate  of  iron. 

326.  Same. 

327.  Coarser  variety  of  red  sandstone;   Perry. 

328.  Same. 

329.  Very  coarse  sandstone;  Liberty  Point,  Robbinston. 

330.  New  red  sandstone;    Tobique  River,  N.  B. 

331.  Grey  sandstone;  Perry,  near  Pulpit  Rock. 

332.  Grey  sandstone;  Joe's  Point,  St.  Andrews. 

333.  Coarse  conglomerate  or  sandstone;  Joe's  Point,  St.  An- 

drews, N.  B. 

334.  Same. 

335.  Red  sandstone,  altered  by  trap,  (See  15  and  16;)  Friend- 

ship's Folly  Island,  N.  B. 

336.  Same. 

337.  Sandstone,  with  veins  of  calcareous  spar;   Perry,  Loring's 

Cove.     (See  obs.  21.) 

338.  Alabaster  or  gypsum  (sulphate  of  lime;)  Dorchester,  New- 

Brunswick. 


Digitized  by 


Google 


CATALOGUE.  zrfi 

Obs.  These  speoimens  (S38  and  S39)  ware,  obtained  at  the 
Plaster  Mills,  Lubec.  The  stone  is  carried  there  in  larg^ 
quantities  from  New  Brunswick,  and  ground  up  and  cal* 
cined,  to  make  plaster  and  the  nicer  kind  of  stucco.  It  is 
also  useful  for  working  into  vases  and  other  ornaments, 
and  the  poorer  kinds  are  much  used,  under  the  name  of 
'*  Plaster,"  as  a  manure. 

339.  Alabaster,  (see  338);  Dorchester,  N.  B. 

340.  Bituminous  coal;   from  the  Coal  Mines  above  St*  John, 

Grand  Lake,  N.  B. 


FoMiih  of  the   €econdary   Seria* 

341.  Fuci  (see  obs.  275)  in  new  red  sandstone;  above  Pulpit 

Rock,  Perrj. 

342.  Same. 

343.  Natica  (socialis?)  from  the  Starbord*s  Creek  limestone, 

Machais.     [Plate  3,  fig.  20.] 
344*  Limestone,  containing  the  Natica  (socialis  ?)  Starboard's 
Creek,  Machias. 

345.  MjTtili  or  lingulse;  from  the  limestone  of  Starbord's  Creek, 

Machias. 

346.  Remains  of  fossil  shells;  Point  of  Maine,  Machias. 

347.  Same-^shells  unknown. 

348.  Bivalve  shell,  resembling  the  Venus;   Starbord's  Creek, 

Machias. 

349.  Mjtilus;    Point  of  Maine. 

350.  Tellina?  Point  of  Maine. 


TERTIARY    SKRIBS. 

351.  Plastic  claj;  Madawaska. 

352.  Same,  containing  blue  phosphate  of  iron — a  substance  used 

for  making  a  blue  paint. 

353.  Blue  phosphate  of  iron;  found  in  the  claj  of  Madawaska. 
Obs.  This  substance  is  found  filling  the  inside  of  hollow 

sticks,   preserved  in  clay.     Sometimes  the  sticks  have 
entirely  decomposed,  leaving  only  the  phosphate  of  iron. 
It  is  used  for  making  a  blue  paint. 
C 
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354.  Cisj;  Lubee— foand  noier  m  peat  bog  m  th«  *'  Carryiog 

Place."  * 

355.  Same. 

356.  Paat;  Labec — Carrxiog  Place. 

357.  Same.     (See  360,  obs.) 

358.  Peat;  Lubec — Carrying  Place. 

359.  Compact  peat;  Thomaaton. 

360.  Same. 

Obs.  Peat  is  a  aubstance  which,  in  other  Statea,  is  valaecl  as 
fuel,  and  a  manure.  In  Maasachusetta,  it  is  worth  about 
five  dollara  a  cord.  Mixed  with  a  little  animal  manure, 
it  answers  well  for  all  soils;  but  with  lime  alone,  it  is 
injurious* 

361.  Bog  iron  ore;  Greenwood. 
d6S.  Bog  iron  ore;   Dover. 

363.  Bog  iron  ore;  Black 'a  Island. 

364.  Same. 

365.  Bog  iron  ore;  Strong. 

366.  Bog  iron  ore;  Strong. 

367.  B<^  iron  ore;  Clinton. 

368.  Bog  iron  ore;  Kennebec  River. 

369.  Bog  manganese;  Thomaston. 

370.  Bog  maoganeae;  Bluehill. 


FoiriU  of  the  Tertiary  Seriti^ 

37^.  Pectent-Poelii;  taken  from  a  clay  bank,  twenty^aiz  feet 
abovo  the  level  of  the  highest  tides,  near  the  Plaater  Mills, 
Lubec. 

372.  SaxicavsB-distorts;  same  locality. 

373.  Same. 

374.  Patells;   aame  locality. 

375.  Fragments  of  Balani,  &c.;  same  locality. 

376.  Concretion,  inclosing  mya-mercenaria;  North  Yarmouth. 
Obs.  Concretions  are  formed  by  clay  adhering  around  any 

substance,  which  acts  as  a  nucleus,  until  that  substance  is 
concealed  by  the  clay.    (See  No.  378.) 
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377.  ConcretioD,  eaclosing  natica-heros;  North  Yarmouth. 

378.  Concretions  enclosing  nucula  portlandica;  hanks  of  Cousin 

River,  North  Yarmouth. 

Obs.  In  these  specimens  the  shell  is  entirely  concealed,  but 
may  be  found  on  breaking  open  the  concretion. 

379.  Nucula-portlandica — a  shell  found  only  in  the  clay  in  thi^ 

State.     No  such  animal  has  ever  been  seen  living ;   Pre- 
sumpscot  Falls,  Portland. 

380.  Nucula;  found  in  the  clay,  Presumpscot  Falls. 

381.  Nucula — new  species;  Presumpscot  Falls. 
332,  SaxicavflB  and  Mactroe;    Presumpscot  Falls. 

383.  Specimens  of  siphonice — a  fossil  animal;  found  in  th«  clay  at 

Bangor.    Little  is  known  concerning  them. 

Simple  MRnerah* 

384.  Crystals  of  quartz;   Castine  Harbor. 

385.  Crystal  of  quartz,  colored  by  iron. 

336.  Quartz  crystals,  calcareous  spar,  analcirae,  and  apophyllite, 
from  the  lining  of  a  basin-shaped  cavity,  orgeode  of  agat« 
in  aroygdaloidal  trap;  Gin  Cove,  Perry. 

387.  Quartz  crystals,  from  same  geode;  Perry. 

388.  Agate  of  amethystine  quartz,  carneliaD  and  ebalcddony; 

Perry. 

389.  Quartz,  calcareous  spar,  and  green  chalcedony;  Perry. 

390.  Granular  quartz;  Liberty— B.  C.  Matthews. 

Obs.  This  stone  is  well  suited  for  the  manufacture  of  glass, 
it  being  a  very  pure  kind  of  quartz,  -'^f< ^easily  redueed  te 
powder  by  heating  and  plunging  in  cold  water. 

391.  Granular  quartz;    Liberty.     (See  390.) 

392.  Granular  quartz;   Whitefield. 

393.  Hornstone  in  greenstone  trap;  Trescott. 

394.  Jasper;    Little  River,  Cutler. 

395.  Quartz  and  feldspar;    Jonesport. 

396.  Calcareous  spar  in  hexagonal  prisms,  surmountfd  by  three 

sided  pyramid;   Thomastoo.     (See  81,  obs.) 
497.  Siogto  or/eteli  of  tbd  tene. 
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998.  Calcareoas  spar,  in  low  hexagonal  praQM;  Tolman*8  Qoany » 
Thomaston. 

399.  Same,  in  decompoBing  trap  rock. 

400.  Same,  in  lenticular  crjatala;  Achom's  Quarry,  Thomaaton. 

401.  Rhomboidal  crystal  of  calcareous  spar;   Cross  Island. 

402.  Same. 

403.  Rhomboidal  calcareous  spar. 

404.  Calcareous  spar,  contaioing  sulphurets  of  lead  and  copper; 

Kelley's  Cove,  Trescott 

405.  Same. 

406.  Calcareous  spar  and  trap;   from  the  Lubec  Lead  Mines. 

407.  Blue  limestone,  with  veins  of  calcareous  spar;  Ramsdell's 

farm,  Lead  Mines,  Lubec. 

408.  Blue  limestone,  with  remains  of  terebratuls;  Lubec  Lead 

Mines. 

409.  Same. 

410.  Tremolite;  Thomaston. 

411.  Same. 

412.  Crystals  of  hornblende;  Thomaston. 

413.  Laumonite   in    Nodule    of  limestone;    Point    of  Maine, 

Machias. 

414.  Spheoe;  Thomaston. 

415.  Epidote  and  quartz  in  trap;  Lubec. 

416.  Garnet  and  hornblende;  Freeport. 

417.  Green  fluor  spar,  in  octahedral  crystals;   BluehilK 

Obs.  This  substance  is  used  in  chemistry  in  the  manufacture 
of  fluoric  acid,  and  for  some  other  purposes.  (See  Nos. 
812,  &c.) 

418.  Arsenical  iron;  Bluehill. 

419.  Arsenical  iron;  Fairfield. 

420.  Arsenical  iron;  Bluehill. 

421.  Arsenical  iron;  Owl's  Head,  Thomaston. 

Obs.  These  crystals  of  arsenical  iron  contain  about  fifty-four 
per  cent,  of  arsenic — the  remainder  iron. 

422.  Arsenical  pyrites  and  arsenical  iron;  Owl's  Head. 

Obs.  The  former  is  a  combination  of  sulphur,  arsenic  and 
iron— the  latter  of  arsenic  and  iron. 
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423.  Same. 

424.  Same. 

425.  Iron  pyrites  in  red  porphyry;  Eastport. 

426.  Iron  pyrites,  or  sulphuret  of  iron;  Eastport. 

427.  Iron  pyrites  in  feldspar;  Raymond. 

428.  Iron  pyrites  in  slate;  Industry — Mr.  Davis. 

429.  Pyrites  and  galena,  or  sulpharet  of  lead;  East  Thomaston. 

430.  Iron  pyrites  bronzing  slate;  West  Quoddy  Head,  Lubec. 

431.  Sulphate   of  iron,    resulting    from    the    decomposition  of 

sulphuret  of  iron  in  slate;  Jackson. 
432..  Sulphuret  of  molybdenum — useful  for  manufacturing  molyb- 
dic  acid ;  Bluehill. 

433.  Galena,  or  sulphuret  of  lead — first  drift;  Lubec  Lead  Mines. 

Contains  eighty-three  per  centum  of  lead. 

434.  Same. 

435.  Same. 

436.  Galena  and  copper  pyrites,  or  sulphuret  of  copper — second 

driA;   Lubec  ]L.ead  Mines. 

437.  Blende,  or  sulphuret  of  zinc — ^first  drift;  Lubec  Lead  Mines. 

438.  Black  Blende — third  drift. 

439.  Black  blende  with  phosphate  of  lead— second  drifl;    Lubec 

Lead  Mines. 

440.  Galena  and  blende — first  drift. 

441.  Same. 

442.  Galena,  blende  and  copper  pyrites— third  drift. 

443.  Galena,  blende,  copper  pyrites  and  trap. 

444.  Same — first  drift. 

445.  Sulphurets  of  lead  and  zinc;  West  Quoddy  Head,  Lubec* 

446.  Same. 

447.  Andalusite;  Searsmont. 

448.  Same. 

449.  Made,  crystals  of  andalusite  in  mica  state;  Camden. 

450.  Magnetic  iron  ore — a  specimen  possessing  stron^r  polarity- 

contains  seventy-two  per  cent,  of  iron;  Marshall's  Island, 
off  Mt.  Desert. 

451.  Saige. 

452.  Same.f 
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453.  Same. 

454.  Mognetic  iron  ore  in  compact  feldspar;    Marshall's    Islacd* 

455.  Magnetic  iron  ore;   Patricktown. 

456.  Magnetic  iron  ore;  John  Davis — Raymond.    . 

457.  Magnetic  iron  ore;   Mt.  Desert. 

458.  Same. 

459.  Veins  of  magnetic  ore  in  sieuite;  northeast  Harbor,  Mt. 

Desert. 

460.  Brown  pyrites,  (sulphuret  of  iron,)  Mt.  Desert. 

461.  Specular  iron  ore;  West  side  of  Seward's  Neck,  Lubec. 

463.  Same. 

463    Same,  with  quartz. 

464.  Magnetic  iron  ore,  containing  remains  of  terebratulae;  1*7 ic- 

taure,  N.  S. 

Obs.  Fossil  remains  were  never  before  found  in  magnetic 
iron  ore.  Circumstances  lead  to  the  conclusion  that  the 
shells  were  imbedded  in  a  comparatively  recent  deposit  of 
hydrate  of  iron,  or  bog  iron  ore,  and  the  whole  was  after- 
wards subjected  to  intense  heat  from  the  trap,  and  changed 
into  magnetic  iron  ore.  This  ore  was  formerly  worked  at 
PemtH-oke,  Me.,  where  these  specimens  were  obtained. 

465.  Same. 

466.  Oxide  of  iron  and  manganese  in  slate;   East  Thomaston. 

467.  Prehnite  and  calcareous  spar,  in  amygdaloidal  trap;  above 

Loring^s  Cove,  Perry* 

468.  Chlorite;   Cross  Island. 

Obs.  This  mineral  is  sofl  and  tough — is  wrought  into  ink- 
stands, vases,  &c.  It  is  also  used  for  making  a  green  dye. 
The  Indians  carve  it  into  tobacco  pipes.  It  takes  a  good 
polish.     (See  470.) 

469.  Same. 

470.  Same — polished. 

471.  Same,  with  calcareous  spar;  Cross  Island. 

472.  Chlorite  in  sienite;  Raymond. 
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ROCKS    UNtTSATIFIBO   AHD   OF   laiCBOUS   ORiailf. 

473.  Columnar  Trap;  Bond's  Mt.,  Newfield.     (See  obs.  before 

No.  1.) 

474.  Columnar  trap ;  White-head,  St.  George. 

475.  Columnar  trap;  JewePs  Island,  Casco  Bay. 

476.  Greenstone  trap,  with  carbonate  of  lime;   V,  S.  Qaarrj, 

Kennebunk  Port. 

477.  Greenstone  trap;  Thing's  Mt.,  Newfield. 

478.  Greenstone  trap,  containing  iron  pyrites;   U*  S.  Quarrj, 

Kennebunk  Port. 

479.  Greenstone  trap;  Jewel's  Island. 

480.  Porphyritic  trap;  Kennebunk  Port.     (See  obs.  No.  12.) 

481.  Same. 

482.  Greenstone  trap,  vescicular;   Kennebunk  Port.    (See  obs. 

No.  17.) 

483.  Greenstone  trap,  containing  calcareous  spar;  Owl's  Head, 

Thamaston. 

484.  Greenstone  trap;  Western  Island,  Penobscot  Baj* 

485.  Greenstone  trap;  Bald  Head,  York. 

486.  Same. 

487.  Porphyritic  trap,  with  hornblende  and  iron  pyrites;  Capo 

Neddock,  York. 

488.  Greenstone  trap;  Cape  Neddock. 

489.  Greenstone    trap,    vescicular;    White-head,    St.    George* 

(See  obs.  No.  17  ) 

490.  Greenstone  trap;  Kennebunk  Port. 

Obs.  This  specimen  shows  the  effects  of  heat  in  its  cracked 
and  broken  surface* 
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491.  Amygdaloidal  trap  and  slate;   Littla  Deer  Island.     (Se« 

obs.  No.  13.) 
49S.  Same. 

493.  Porphjritie  trap  and  slate;  Cape  Neddoek. 

494.  Hornblende  rock,  or  greenstone  trap,  composed  of  crystal* 

of  hornblende;   White-head,  St.  George. 

495.  Serpentine;  Deer  Island,  Peoobscot  Bay. 

Obs.  This  rock  being  susceptible  of  a  high  polish,  (see  499, 
600,)  is  much  used  in  the  manufacture  of  vases,  boxes, 
chimney  ornaments,  and  for  a  variety  of  other  purposes. 

496.  Same. 

497.  Serpentine,  containing  carbonate  of  lime;  Deer  Isle. 

498.  Serpentine,  containing  veins  of  asbestus — (see  No^  747;) 

Deer  Isle. 

499.  Serpentine;  Deer  Isle— polished. 

600.  Serpentine,  with  veins  of  asbestus — ^polished. 
501.  Serpentine,  with  carbonate  of  lime — polished. 
602.  Mica  and  quartz  rock;  St.  George. 

503.  Amygdaloidal  quartz  and  mica;  Herring  Island,  St.  George. 

(See  obs.  No.  13.) 

504.  Junction  of  trap  and  granite;  Owl's  Head. 

505.  Junction  of  trap  and  sienite;  Thing's  Mt.,  Newfield. 

506.  Junction  of  trap  and  granite;  U.  S.  Quarry,  Kennebunk 

Port. 
Obs.  The  three  last  specimens  are  designed  to  shew  the 
effects  of  trap  in  melting  and  becoming  united  to  other 
rocks. 

507.  Breccia  of  trap,  slate,  and  limestone;  Vinalbaven.    (See 

obs.  No.  31 .) 

508.  Mica,  quartz,  and  hornblende;  Cape  Neddock,  York. 

509.  Sienite,  (see  obs.  No.  36,)  composed  principally  of  green 

feldspar;  Wells. 

510.  Same. 

511.  Compact  sienite;   York. 
-512.  Coarse  sienite;  York. 

513.  Same — shewing  the  surface  that  was  exposed  to  the  action 
of  the  weather  decomposed. 
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514.  Sienite;  Wayne. 

515.  Sienite;  Cape  Neddock. 

516.  Sienite;  Agacnenticus. 

517.  Porphyritie  sienite;  Wells. 

518*  Granite,  compesed  principally  of  black  mica;  Bath. 

519.  Granite,  composed  chiefly  of  feldspar  and  hiack  mica; 

Boothbay* 

520.  Granite  with  veins  of  quartz;  Herring  Island,  St.  George. 

521.  Granite;  Thomas's  Quarry,  Eden. 

522.  Granite;  Waterford. 
52S.  Granite;  Edgecomb. 

524.  Same. 

525.  Same — shewing  hewn  soriace. 

'  526.  Granite;  Whitehead,  St.  George. 

527.  Granite;  St.  George. 

528.  Granite;  Hill  farm,  Biddeford— Mr.  Emery. 

529.  Same. 

530.  Same. 

531.  Granite;  Biddeford. 

532.  Granite;  Emmons'  Quarry,  Biddeford. 

533.  Granite;  Ocean  Quarry,  Eennebnnk  Port. 

534.  Granite;  Kennebank  Port. 

535.  Granite;  U.  S.  Quarry,  Kennebunk  Port. 

536.  Same. 

537.  Granite;  Kennebunk  Port 

538.  Granite;  McHerd's  Quarry,  Bluehill. 

539.  Same. 

540.  Granite;  N.  Y.  Quarry,  Bluehill. 

541.  Same. 

542.  Same,  with  hewn  surface. 

543.  Granite;  Darling's  Quarry,  Bluehill. 

544.  Granite;  Pitch  Pine  Hill,  Phipsburg. 

545.  Same. 

546.  Granite;  Phipsburg  Basio. 

547.  Granite;  Buck's  Harbor,  Brooksville. 

D 
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548.  Granite;  MoMiiiito  Mt.,  Fraokfort 

549.  Same— chewiog  hewn  snrface* 
650.  Same— hair  polished. 

551.  (vrantte;  Frankfort— another  qoanj. 

553.  Same.    Tkia  Tariety  ia  of  the  kind  called  granite  gneiaa. 

553.  Same. 

554.  Granite — ^rein  in  gneiaa;  Frankfort. 

555.  Same. 

556.  Granite;  Owra  Head,  Thomaaton. 

557.  Granite;  Paris. 

558.  Granite;   North  Berwick. 

559.  Granite;  Mt.  Waldo. 

560.  Granite;  Deer  Isle,  Penohscot  Baj. 

561.  Granite;  New  Meadows,  near  Bath. 

562.  Granite. 

563.  Granite— hewn  block;   Hallowell. 

564.  Granite;   Hallowell. 

565.  Eliptical  column  of  granite;    taken    from    a   Quarrj  at 

Hallowell. 

566.  Granite— composed  chiefly  of  feldspar;  Hallowell. 

567.  Graphic  granite;  Paris. 

568.  Graphic  granite;  Brunswick. 

569.  Same. 

570.  Same. 

Qbs.  The  name  GranUe  has  been  usually  applied  to  thw 
stone,  although  it  aeldom  contains  any  mica — ^beiog  com- 
posed only  of  quartz  and  feldspar.  Oraphic  denotes  ite 
resemblaoce  to  written  characters. 


FRIMART    STRATIFIED    ROCKS. 

Qrtginottjf  deporiUd  fr&m  waUr;  $<me  of  which  have  since  beeom4 
cryetaUine  by  the  action  of  heat. 

571.  Gneiss;   Hallowell. 

Obs.  The  materials  of  gneiss  are  similar  to  those  of  granite, 
but  they  lie  in  regular  strata  or  layers. 
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672.  Gnem^ftrata  contorted  by  the  actioo  of  hetl  wad  i 

icai  force;  BiuehiU. 
573.  Same. 

674.  Mica  elate;  Aetoiu 

Obs.  Thii  ilate,  when  of  good  qualitj,  (at  Not.  684,  585» 
&c.)  is  useful  for  sidewalks,  flagging  stone,  8lc.  It  is 
composed  of  quartz  and  mica. 

675.  Same, 

676.  Mica  slate;  Hallowell. 

677.  Mica  slate;  Hockamock* 

678.  Mica  slate;  Salmon  Falls,  ^banon. 

679.  Mica  slate;  Lebanon: 

680.  Same. 

681.  Mica  slate;  Bath. 
68^.  Mica  slate;  Winthrop. 

683.  Mica  slate;  Belfast. 

684.  Mica  slate;  Phipsburg- 

Obs.  This  slate  answers  exceedingly  well  for  flagging  stone. 
It  can  be  got  out  in  sheets,  perfectly  true,  twenty  feet 
long,  and  of  any  desired  thickaess. 

686.  Same. 

686.  Same. 

687.  Same. 

688.  Same — ^but  a  poorer  variety. 

589-  Mica  slate — a  sheet  bent  at  right  angles,  by  the  action  of 
heat  and  pressure;    Phipsburg. 

690.  Talcose  slate;  Scarborough. 

691.  Talcose  slate;  Jewel's  Island. 

692.  Mangaoesian  slate;  Dodge's  Mt,  Thomaston. 

693.  Same. 

694.  Siliceous  or  flinty  slate;   Kittery  Point. 

695.  Same. 

596.  Siliceous  slate;  Piscataquis  Falls. 
697.  Same. 
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698.  NoTaeuIite;  Little  Deer  Itle. 

Ob8«  This  is  a  compact  kind  of  slate,  wUch  wtil  make 
excellent  oil  stones,  hones,  &c. 

599.  Same. 

600.  Same. 

601.  Slate,  partly  changed  to  jasper;  Western  Isle,  Penobscet 

Bay. 

603.  Same. 

609.  Chert — a  mineral  prodaced  by  the  action  of  trap  upon  slate 
containing  lime;  Deer  Isle. 

604.  Jasper  and  chert;  Little  Deer  Isle. 

605.  Quartz  rock;   Kennebunk. 

606.  Calciferous  quartz  rock;  Biddeford. 

607.  Same. 

608.  Quartz  rock;  Biddeford. 

609.  Quartz  rock;  Bangor. 


TBAIVSITIOIC    8KRIB8. 

610.  Pyritiferous  slate;  Jewel's  Island 

Obs.  The  alum  and  copperas  of  commerce  is  made  chiefly 
of  this  rock.  No8.'84Sand  844,  are  specimens  of  alum 
and  copperas  made  at  Jewel's  Island.    (See  obs.  125.) 

611.  Same. 

612.  Pyritiferous  slate,  or  alum  rock;   Brooksville. 

613.  Veins  and  crystals  of  iron  pyrites  in  argillaceous  slate; 

Brooksviile. 

614.  Pyritiferous  slate;  Brooksviile. 
615*  Pyritiferous  slate;   Brooksviile. 

616.  Native  alum  and    copperas  in  slate,   resulting  from  the 

decomposition  of  iron    pyrites,    or    suiphuret    of  iron; 
Brooksviile. 

617.  Pyritiferous  slate;  Hampden. 

618.  Pyritiferous  slate — slate  coated  with  iron  pyrites;  Portland. 

619.  Pyritiferous  slate;  Fort  Point,  Penobscot  River. 

620.  Pyritiferous  gneiss;  Buckfield. 
«  Slate;  Palmyra — Mr*  Coolidge^ 
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$22.  Argillaceous  ftlate;  Castiae. 

623.  Argillaceous  slate;  Penobscot  river--noTth  from  Belfast. 

624.  Slate;  Limerick — loose  piece. 
6S5.  Argillaceous  slate;  Brewer. 

626.  Argillaceous  slate;  large  sheet  from  Barnard. 

Obs.  This  is  an  excellent  slate  for  roofing  and  writing  slotes. 
It  is  found  in  large  quantities  at  Barnard,  Williamsburg^, 
FozcroA,  and  Brownville— «nd  now  sells  at  Boston,  for 
twenty-seven  dollars  a  ton.  This  is  the  price  of  the  Welch 
slate,  which  has  hitherto  been  exclusively  used. 

627.  Same. 

628.  Same,  smoothed  and  framed — presented  by  Edward  Smith, 

agent  to  the  Co. 

629.  Roofing  slate;  Barnard. 

Obs.  These  are  the  common  size,  used  for  roofing — one 
thousand  of  them  make  a  ton,  which  will  cover  four  hun- 
dred square  feet. 

630.  Same. 

631.  Same. 

632.  Same. 

633.  Same. 

634.  Slate;  from  Wales,  Great  Britain. 

635.  Same. 

636.  Blue  limestone;    Crockett's  Quarry,  Thomaston. 

637.  White  granular  Ijpiestone;   Crockett's  Quarry. 

638.  Limestone;  Phipsburg  Basin. 

639.  Dolomite  or  magnesian  limestone;  Cochran's  Marsh  Quarry, 

East  Thomaston. 

Obs.  This  stone  contains  about  forty-three  per  cent,  of  car- 
bonate of  magnesia  and  fiAy-three  per  cent,  of  carbonate 
of  lime — makes  a  hot  lime. 

640.  Polished  specimen  of  the  same. 

641.  Limestone;    Paris. 

642.  Limestone;  Gray's  farm,  Paris. 

643.  Limestone;   Andrews'  farm,  Paris. 

644.  Limestone  t  Davis'  Mt.  Parisw 
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645.  Limeatone  in  gneiss— strata  contorted  by  the  action  of  heat 

and  pressure;  BhiebUL 

646.  Same. 

647.  Limestone — strata  contorted;  HalbweU^-^Morgan's  farok 

648.  Limestone;  BluehiU. 

649.  Same. 

660.  Limestone;  Norway* 

651.  Limestone;  south  part  of  Norway. 

66S.  Same. 

6o3.  Limestone;  Davis' farm,  Newfield. 

654.  Limestone;  Newfield. 

655.  Same. 

656.  Same. 

657.  Limestone;  Buckfield. 

658.  Same. 

659.  Same. 

660.  Limestone;   Palmyra — Mr.  Coolidge. 

661.  Argilio-ferruginous  limestone;  Hampden* 

662.  Limestone;  Canaan  Mills — W.  Coolidge. 

663.  Limestone;  Bucksport. 

664.  Limestone;   Bowies'  farm,  Wintfarop. 

665.  Pebbles  cemented  together  by  carbonate  of  lime,  which  was 

held  in  solution  in  water.    A  recent  sandstone;  Bangor. 


MiiraaALs  anb  o&ss. 

666.  Quartz  crystals;  Waterford. 

667.  Quartz  crystals;  Crotch  Island,  Casco  Bay* 

668.  Same. 

669.  Quartz  crystals;  Hockamock. 

670.  Quartz;   Herring  Island. 

671.  Rose  Quartz;  Paris. 

Ob3.  This  mineral  in  ancient  times,  was  manufactured  into 
goblets,  &c.,  but  is  not  used  at  present*  It  loses  its  color 
by  exposure  to  the  light. 

672.  Same. 
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673.  Sum. 

674.  Quartz  erjBtak  and  chabasie?  Pbipsburg. 

675.  Honiftane;  Deer  Island — loose  piece. 

676.  Mica;   Paris,  Oxford  County. 

Obs.  This  mineral  is  applied  to  many  uselul  purposes.  It 
is  manufactured  into  lanterns,  for  which  it  is  well  suited 
by  its  transparency  and  property  of  withstanding  a  strong 
heat^  which  also  render  it  suitable  for  the  windows  of 
anthracite  coal  stoves.  ^  In  Russia,  it  is  used  for  windows^ 
instead  of  glass;  also  in  vessels  of  war,  as  it  is  not  broken 
by  concussion  from  the  firing.  It  is  used,  too,  for  compass 
cards,  being  perfectly  true,  and  not  subject  to  warp;  for 
shades  for  lamps  where  the  heat  is  intense,  &c.  &o«  &c. 

677.  Same. 

678.  Same. 

679.  Seme. 

680.  Same. 

681.  Mica,  containing  crystals  of  green  tourmaline,  a  substance 

sometimes  used  in  jewelry;  Paris,  Oxford  County. 

682.  Same. 
685.  Same. 

684.  Same. 

685.  Quartz,  mica,  and  green  tourmaline;  Paris. 

686.  Black  mica  in  quartz  and  feldspar;   Brunswick. 

687.  Lepidolite;  Paris,  Oxford  County. 

Obs.  This  mineral  is  not  now  much  used.  It  is  susceptible 
of  a  good  polish,  and  has  formerly  been  manufactured  into 
cups,  &c. 

688.  Same. 

689.  Same. 

690.  Lepidolite;  from  boulder  in  Waterferd. 

691.  Feldspar;   Paris,  Oxford  County. 

Obs.  Feldipar  is  valuable  for  making  the  nicer  kinds  of 
porcelian  and  artificial  teeth.  All  the  mineral  teeth  are 
made  principally  of  feldspar. 

692.  Same. 

693.  Same. 


Digitized  by 


Google 


xuii  CATALOGUE. 

694.  Feldspar;  Herring  Island. 

695.  Feldspar;  Hallowell. 

696.  Feldspar;   Bruoswick* 

697.  Same.     (See  obs.  691.) 

698.  Beryl;  Georgetown. 

Obs.  Small  and  delicate  crystals  of  this  mineral  are  called 
emerald,  and  are  used  in  jewelry. 

699.  Crystal  of  beryl;  from  Paris. 

700.  Small  beryl  and  garnet  in  granite;   Paris. 

701.  Cinnamon  stone,  or  yellow  garnet;   Phipsburg. 

702.  Crystal  of  garnet — form  rbomboidal  dodecsdron;  Parsons- 

field. 

Obs.  Garnets  of  good  color  are  used  in  jewelry. 
70S.  Cinnamon  stone,  or  yellow  garnet;   Phipsburg. 

704.  Same.  - 

705.  Crystals  of  yellow  garnet;  Phipsburg. 

706.  Manganesian  garnet;  Phipsburg. 

707.  Garnet  and  egeran;  Phipsburg. 

708.  Garnet,  pargasite  and  egeran;   Phipsburg. 

709.  Same. 

710.  Garnets  and  small  beryl  in  granite;  Paris. 

711.  Garnets  in  granite;  Buckfield. 
T'2.  Same. 

713.  Large  garnet;   Buckfield. 

714.  Same. 

715.  Same. 

716.  Same,  in  iron  ore;  Buckfield. 

717.  Garnet  and  axinite  ?  Phipsburg. 

718.  Garnets  in  quarts  and  feldspar;  Brunswick. 

719.  Same. 

720.  Garnets  in  granite;   Strong,  Me. 

721.  Egeran  in  large  crystals;  Parsonsfield. 

722.  Same. 

723.  Same. 

7S4.  Egeran  and  quartz;  Parsonsfield. 
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725.  Egeran  and  garnet;   Phipsburg  Basin 

726.  Egeran  in  separate  crystals. 

727.  Black  tourmaline  in  quarts  and  feldspar.     (See  obs.  731.) 

Paris,  Oxford  County. 

728.  Black  tourmaline;   Paris. 

729.  Same. 

730.  Same. 

751.  Gigantic  crystals  of  black  tourmaline  in  quartz;  Paris, 
Oxford  County. 

Obs.  This  mineral  has  often  been  mistaken  for  coal,  but  it 
possesses  none  of  the  properties  of  coal,  and  is  only  found 
in  rocks,  where  coal  is  never  known  to  exist. 

732.  Black  tourmaline  in  quartz;  Herring  Cove  Islaiid. 

733.  Black  tourmaline;   Long  Cove,  Bluehill. 

734.  Same. 

735.  Green  tourmaline,  albite  and  quartz;  Paris. 

736.  Green  and  red  tourmaline,  (or  rubellite,)  albite  and  quartz; 

Paris. 

737.  Green  tourmaline  in  quartz  and  feldspar;  Paris. 

738.  Green  tourmaline,  quartz  and  feldspar;   Paris. 

739.  Green  tourmaline  in  lepidolite;  Paris. 

740.  Indicolite  (or  blue  tourmaline,)  albite,  and  quartz;  Paris. 

741.  Lepidolite,  indicolite,  albite,  and  quartz;  Paris. 

742.  Hornblende  in  diallage,  from  a  loose  piece  in  Corinth. 

743.  Hornblende  in  granite;  Bootbbay. 

744.  Crystals  of  made  (beulder;)  Bangor. 

745.  Same. 

746.  Andalusite  in  mica  slate;  Bangor. 

747.  Asbestus;  Deer  Isle. 

Obs.  This  mineral,  when  of  good  quality,  is  woren  into 
cloth  and  made  into  purses,  &c.  It  is  not  affected  by  the 
fire,  and  may  be  useful  for  fire-proof  safes,  &c.  Incom« 
bustible  paper  may  be  made  of  it. 

748.  Staurotide  in  mica  slate;    Winthrop. 

749.  Magnetic  iron  ore,  with  serpentine;  Isle  au  Haute. 

750.  Same» 


E 
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751.  Vein  of  iron  ore  in  grftaite;  Herring  Gut  leland. 

753.  Magoetie  iron  ore;  Bockfield. 
759.  Same. 

754.  Same. 

755.  Same— Taricty. 

756.  Varietj  of  the  same. 

757.  Magnetic  iron  ore;  Jackson,  N.  H. 

758.  Magnetic  iron  ore;  from  a  loose  piece  in  Pbillips — (by  Dr» 

PresGoCt  of  Farmington. ) 

759.  Bog  iron  ore;  Shapleigh. 

760.  Bog  iron  ore;  Shapleigh. 

761.  Bog  iron  ore;  Paris. 
76$.  Same. 

763.  Bog  iron  ore;  Bluehill. 

764.  Bog  iron  ore;  Saco. 

765.  Same. 

766*  Bog  iron  ote;  Jewel's  Island,  Caseo  Bay. 

767.  Same. 

768.  Same. 

769.  Ferrugioons  slate;  Jewel'e  Isknd. 

770.  Bog  iron  ore;   Dover. 

771.  Bog  iron  ore;   Lebanon. 

772.  Bog  iron  ore;  No.  6,  R.  9,  above  Williamsburg* 

773.  Ferruginous  tufa,  at  junction  of  trap  and  slate;  Hampden. 

774.  Ferruginous  sandstone;   Passadumkeag. 

775.  Black  ferruginous  sand;  Great  Androscoggin  Pond,  Leede, 

776.  Crystalline  cast  iron;  from  under  the  hearth  of  a  furnace  at 

Newfield.  It  remained  half  fused  for  a  nnmber  of  years, 
so  that  the  particles  had  time  to  take  a  crystalline  form. 
The  crystals  are  octsedrons. 

777.  Arsenical  iron;  Bluehill. 

778.  Same. 

779.  Arsenical  iron;  Bond's  Mt.,  Newfield. 

780.  Silicate  of  manganese — a  new  variety;  Blnehili. 

781.  Same. 
786.  Saltie. 
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783.  Black  oxide  of  maDganese;  Bluehtll. 

784.  filack  oxide  of  manganeae;  Faria. 

785.  Bog  manganese;   Bluehiil. 

786.  Bog  manganese;   Paris. 

787.  Bog  manicanese;  Agamenticus* 

788.  Iron  pyrites  or  sulphuret  of  iron ;  from  Greenwood* 

789.  Pyrites  in  slate;  Brooksville.     (See  610.) 

790.  Pyrites  in  quartz  rock;  Brooksville. 

791.  Alum  rock;  Buckfield. 

Obs.  This  stone  is  formed  from  the  natural  decomposition  of 
iron  pyrites  and  slate— forming  a  sulphate  of  alumina  or 
alum. 

792.  Tungatein    or    wolfiam    and    sulphuret    of  molybdenum; 

Bluehiil. 

Obs.  TungBtein  is  composed  of  tungslie  acid  and  iron — ia 
useful  for  the  manufacture  of  tungstic  acid — is  very  rare 
in  this  country,  and  seldom  found  anywhere  exoept  in  con- 
nexion with  tin.    (For  molybdenum,  see  794  obe*) 

793.  Same. 

794.  Sulphuret  of  molybdenum  in  granite;  Bluehiil. 

Obs.  This  metal  is  of  no  great  value*  It  is  used  only  for 
making  molybdic  acid, 

795.  Same. 

796.  Same. 

797.  Galena  or  sulphuret  of  lead-crystalline  in  form;  Parsons* 

field. 

798.  Same. 

799*  Tellow  blende  or  sulphnret  of  sine  in  quarts  rock;  Par 
Bousfield. 

800.  Same,  with  sulphuret  of  copper. 

801.  Sulphuret  of  sine  in  quartz;  Parsonsfield. 

802.  Copper  pyrites  or  sulphuret  of  copper,  blende  or  sulphuret 

of  zinc,  and  galena  or  salphuret  of  lead,  and  quartz  crys- 
tals; Parsonsfield. 

803.  Galenaj  pulphuret  of  lead;  Bluehiil. 
•04 
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805.  Calcareous  spar,  io  rhomboid al  crystals;  Tbomaston. 

806.  Calcareous  spar  in  low  stz-sided  prisms-^colored  by  iron; 

Thomaston. 

807.  Same. 

808.  Phosphate  of  lime;  Long  Island,  Bluehill. 

809.  Phosphate  of  lime;  Waterford. 

810.  Same. 

811.  Stellated  gypsum;  Nova  Scotia- 

812.  Fluor  spar;  Bluehill. 

Obs.  This  substance  is  used  in  Chemistry  for  making  fluoric 
acid.     It  is  also  worked  into  a  variety  of  ornaments. 
819.  Same. 

814.  Same. 

815.  Same. 

816.  Same. 

817.  Same — with  quartz  crystals. 

818.  Same — ^with  sulphurel  of  molybdenum. 

819.  Graphite;  Greenwood. 

Obs.  This  is  often,  but  incorrectly,  called  black  had^  or 
plumbago.  It  is  useful  for  making  Uad  peneils,  which 
however  contain  not  a  particle  of  lead — and  it  is  used  for 
making  fire-proof  crucibles. 

820.  Same. 

821.  Chert;  Little  Deer  Isle,  (see  60S.) 

832.  Recent  bituminous  coal,  taken  from  under  a  peat  bog  in 
Limerick — and  is  one  of  the  proofs  of  the  vegetable  origin 
of  coal,  being  a  stage  in  the  progress  of  peat  into  bitumi- 
nous coal. 

823.  Anthracite;  Vinalhaven,  Northern  Island. 

Obs.  It  is  found  in  small  quantities  in  slate,  which  has  been 
altered  by  action  of  trap. 

824.  TerebratulflB  in  compact  slate ;  from  a  loose  rock. 

825.  Same. 

826.  Terebratuls  in  quartz  rock;  Parsonsfield. 

837.  Terebratul®,  lingula  ?  from  a  loon  roek  m  Ci>mvill»— bj 
Bbr^aaain  McDieiniel. 
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828.  ConeretioDS  from  the  clay;  at   PresumpscoC  Falls,  West- 

brook,  (see  obs.  No.  376.) 

829.  Concretions  of  clay,  inclosing  the  nucula  portlandica;  Pre- 

sumpscot  Falls,  Westbrook,  (see  obs.  No.  376.) 
890.  Clay  containing  impressions  of  nucula  portlandica,  Bangor. 

831.  Concretions  of  clay  iron  stone;  Hartborn  Meadow,  Bangor. 

832.  Plastic  clay;  North  Turner. 

Obs.  Best  kind  of  clay  for  pottery. 

833.  Same. 

834.  Hydrate  of  silica,  a  delicate  kind  of  elay  composed  almost 

entirely  of  silex — suitable  for  making  fire-proof  brick — 
(which  see  No.  838.) 

835.  Same. 

836.  Same—from  Bluehill. 

837.  Hydrate  of  silica;  Bluehill.     (See  obs.  No.  831.) 

838.  Fire-proof  brick  made  of  the  hydrate  of  silica  and  sand  from 

Bennington,  Vermont. 

839.  Fuller's  earth;  Newfield. 

Obs.  This  is  useful  for  cleansing  cloth,  &c. 

840.  Same — frem  Parsonsfield. 

841.  Wood  preserved  under  peat.     The  woedy  fibres  still  remain, 

though  every  other  part  is  gone;  Waterford — W.  Goolidge. 
84S.     Yellow  ochre;  Jewel's  Island.     Useful  for  manufacturing 
paint. 

843.  Alum  and    copperas  made  from  the  pyritiferous  slates  of 

Jewel's  Island.     (See  Nos.  125  and  610.) 

844.  Same. 

845.  Crystals  of  scapolite  and  pyroxene;  Raymond— by  Rev. 

A.  P.  Chute. 

846.  Tremolite  with    magnetic    iron — by  Rev*  A.   P.    Chute; 

Raymond. 

847.  Egeran;  Poland— by  Rev.  A.  P.  Chute. 

848.  Honblende;  Raymond — by  Rev.  A.  P.  Chute. 

849.  Jasper,  with  crystals  of  silicate  of  iron;  Monmouth — by  N. 

T.  True, 
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850.  GreenstoDeTrap;  Peaked  Mt.ySeboois  River.  (See  No.  I.) 

851.  Greenetone  trap;   three  miles  below  Dahon's,  Aroostook 

River. 

85S.  Greenstone  trap;  Rippogonus  Island. 

853.  Greenstone  trap;   outlet  ofChamberlin  Lake. 

854.  Greenstone  trap;  Aroostook  Fslls. 

855.  Greenstone  trap;  Monument  Line,  East  Branch  Penobscot. 

856.  Porphyritic  greenstone  trap;  foot  ofCbesuncook  Lake. 

857.  Porpbyritic  greenstone  trap;  foot  ofCbesuncook  Lake. 

858.  Breccia  of  trap  and  limestone — boulder;  New  Limerick. 

859.  Amygdaloidal  trap;  Baskahegan  Lake. 

860.  Amygdaloidal  trap — boulder;  opposite  Peaked  Mt .  Seboois 

River. 

861.  Same. 

862.  Amygdaloidal  trap,  in  place;   Pongokwabem  Lake. 

863.  Hornstone;   Mt.  Kenio,  Moose  Head  Lake. 

Obs.  The  whole  mountain  is  composed  of  this  stone,  which 
is  like  flint  in  appearance  and  compo&itiou. 

864.  Same. 

865.  Hornstone;   Sugar  Loaf  Mt.,  Seboois  River. 

Obs.  The  stone  is  here  found  at  point  of  contact  of  the 
greenstone  trap,  which  forms  the  top  of  the  mountain,  aad 
of  the  slates,  which  lie  on  its  sides. 

866.  Jasper  breccia;    Sugar  Loaf  Mt. 

Obs.  This  is  found  under  the  same  circumstances,  and  is 
evidently  of  the  same  origin  as  the  preceding. 

867*  Same. 
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868.  Granite;   Liocoln,  Penobscot  River. 

869.  Granite;  two  miles  above  Katepskenhegan  Pond,  Penobscot 

River,  West  Branch. 

870.  Granite;  West  side  of  Katepskenhegan  Pond. 

871.  Granite;  Gibson's  Clearing,  near  the  mouth  of  the  Sowad- 

nehunk,  Penobscot  River. 

872.  Granite — boulder;  Calais  and  Houlton  Road,  on  No.  8« 


rniMlRT     STRATiriED     ROCKS, 

Ongmo/Zy  dtpotiUdfr&m  water;   Mome  of  wkUk  hov$  since  become 
crysialUne  6y  Uu  aciien  of  heat. 

879.  Micaceous  slate;  from  an  Island  in  Moose  Head  Lake. 

874.  Micaceous  slate;  from  the  southwest  shore  of  Moose  Head 

Lake. 

875.  Quartz  rock;   Chesuncook  Falls* 

876.  Siliceous  slate;  southwest  part  of  Liocoln. 

877.  Compact  siliceous  slate;  near  the  Grand  Falls,  on  the  Eaet 

Branch  of  the  Penobscot. 

878.  Compact  siliceous  slate;   below  the   Grand  Falls,  on  the 

East  Branch  of  the  Penobscot* 

879.  Compact  siliceous  slate;  below  the  mouth  of  the  Seboois, 

East  Branch  Penobscot. 

880.  Compact  siliceous  slate;   foot  of  Chesuncook  Lake. 

881.  Same. 

883.  Siliceous  slate;  one  mile  below  Mattawarokeag,  Penobscot 
River. 

883.  Silceous  slate;  foot  of  Temiscouata  Lake. 

884.  Siliceous  slate;  Inlet  of  Shad  Pond. 

885.  Praze  and  plumbaginous  slate;  E.  Branch  of  the  Penobscot. 

886.  Prase;  East  Branch  Penobscot. 

887.  Plumbaginous  slate;   Moose  Head  Lake« 

888.  Same. 
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889.  Argillaceous  slate;  Aroostook  Road. 

890.  Limestone — a  bed  in  argillaceous  slate ;   Aroostook  River. 

891.  Slate-contorted  strata;  Tobique  River. 

892.  Same. 

893.  Compact  slate;  No.  2,  Indian  Township,  Calais  and  Houl- 

ton  Road. 

894.  Compact  slate;  BailejTille. 

895.  Slate;  Hedgdon. 

896.  Slate;  Madawaska. 

897.  Slate;  Grand  Falls,  Penobscot. 

898.  Same. 

899*  Slate;  Chesuncook  Portage. 

900.  Green  slate;  Chesuncook  Falls. 

901.  Green  slate;   above  Sogar  Loaf  Falls,  Seboois  River* 

902.  Red  slate;  above  Sugar  Loaf  Falls,  Seboois  River. 

903.  Same. 

904.  Calciferous    slate— greywaeke    formation  ;    Moose    Head 

Lake. 

905.  Calciferous    slate — ^greywacke    formation  ;    Moose    Head 

Lake. 

906.  Same. 

907.  Madrepore  in  grejwacke  slate;  southwest  side  of  Moose 

Head  Lake. 

908.  Madrepore  limestone;  Rippogenus  Falls,  Penobscot  River. 

909.  Hydraulic  limestone;   Rippogenus  Falls,  Penobscot  River> 

910.  Brecciated  Marble;  Rippogenus  Falls. 

911.  Conglomerate,  or  grey wacke;  Lake  Pongokwahem,  AJIa- 

gash  River. 

912.  Greywacke — boulder;  N.  Limerick. 

913.  Greywacke;  Woston — loose.     (Compact  variety.) 

914.  Conglomerate,  or  coarse  greywacke;  Weston. 
915*  Greywacke  slate;  Ilaskabegan  Lake. 

916.  Greywacke;  top  of  Mars  Hill. 

917.  Greywacke;  top  of  Mars  Hill. 
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918.  Slate — grey wacke  formation;    foot  of  Mars  Hill. 

919.  Greywacke — boulder;   near  moulh  of  Ulmquegan,  Seboois 

Rivor. 
9'20.  Greywacke;  opposite  Peaked  Mouataia,  Seboois  River* 

921.  Same. 

922.  Same. 

923.  Same. 

9^24.  Greywacke  slate;  opposite  Peaked  Mt.,-Sebooia  River. 

925.  Greywacke    slate;    opposite    Peaked    Mouotaio,    Seboob 

River. 

926.  Greywacke — boulder;    Aroostook  River. 

927.  Greywacke — boulder;    Schoodic  Lake. 

928.  Greywacke — boulder;  Baskahegan  Lake. 

929.  Greywacke — boulder;    Calais  and  HouUoti  Road. 

930.  Conglomerate  of  quartz,  chalcedony,  jasper  and  limestooe— 

boulder;   St.  John  River. 

931.  Same. 

932.  Greywacke,  containing  terebratulsa  and  vegetable'  rematnaf 

Aroostook  River. 

933.  Same. 

934.  Fossil  favosite  in  greywacke;   Aroostook  River. 
935    Carbonaceous  slate;  Dalton's,  Aroostook  River. 

936.  Same. 

937.  Same. 

938.  Greywacke;   Temiscouata  Lake. 

939.  Old  red  sandstone;  Jerry  Brook,  Seboois  River. 

940.  Same. 

941.  Ferruginous  slate;    Hodgdon. 

942.  Red  ferruginous  slate;   Hodgdon. 

943.  Red    ferruginous   slate — boulder;    opposite    Peaked   Mt., 

Seboois  River. 

944.  Red  ferruginous  slate;    Woodstock,  N.  B. 

945.  Same. 

946.  Hematitic  iron  ore;   Woodstock,  N.  B.     (See  obt.  949.) 
917.  Same. 

913.  Hematitic  iron  ore;  Aroostook  River. 
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949.  HemQ(itic  iron  ore;   Aroostook  River 

Ob8.  Though  this  ore  contains  no  more  than  fifty-three  per 
centum  of  iron,  it  is  considered  the  most  valuable  kind  of 
iron  ore. 

950.  Iron  ore;   Ilodgdon. 

951.  Same. 

952.  Greywacke  slate;    Temiscouata  Lake. 

953.  Same. 

954.  GreywaclvO,  containing  madrepores;  Tomiscouala  Lake. 

955.  Same. 

95G.  Compact  limestone  or  clinkstone;    New  Limerick. 

957.  Compact  blue  limestone;    Acw   Limerick. 

958.  Compact  limestone,  with  \eins  of  carbonate   of  lime;    ^*cw 

Limerick. 

959.  Same — polished. 

960.  Same. 

96L  Limestone,    with    veins   of  cjirbunatc    of  lime;     Aroostook 
Falls. 

962.  Compact  blue  limestone;    Aroostook  River. 

963.  Same. 

964.  Compact  limestone;    Aroostook  River. 

965.  Limestone;  Dalton's,  Aroostook  Rivt  r. 

966.  Limestone;    River  St.  John — strata  worn  by  the  river. 

967.  Limestone;    Tobique  river-bed  in  slate. 

968.  Same. 

069.  Limestone;   south  branch  of  the  Meduxnekeag — Iloulton. 

970.  Same. 

971.  Limestone — boulder;   opposite   Peaked  Mt.,  Seboois  River. 

972.  Fossiliferous  limestone — loose;    River  St.  John. 

973.  Same. 

974.  iVIadrepore  limestone — boulder;    opposite  Peaked  Mt.,  Se- 

boois River. 

975.  Same. 

976.  Madrepoio  limestone;  No.  7,  7lh  Range. 

977.  Same. 
973.  Same. 
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079.  Madrepore  limestone;   No.  7,  7th  Range. 
vep  930.   Limestone — strcta  bent   by    action    of  trap;    No.  7,    7th 

irid^  Range,  Seboois  River.     Polished  specimen. 

93!.  Brccciuted  mari)lG,  with  scoriaccous  trap,  which  cements 

the  fragjneiits  of  limestone  together;    No.  7,  7th  Range. 
032.  Brecciated   marble;    No.   7,    7th    Range.     The   stone   is 

broken  up  into  iragments  by  the  action  of  trap. 
983.  Same. 

Ool.  Ferruginous  limestone;   No.  7,  7th  Range. 
985.  Sandstone,  containing  carbonate  of  lime — boulder;  Peaked 

Mt.,  Seboois  River. 


SECONDARY    SERIES. 

0*?G.  New  red  sandstone;   Tobique  River,  New  Brunswick. 

937.  Coarse  red  sandstone;    Tobique  River. 

9'J3.  New  red  sandstone — boulder;  St.  John  River,  N.  B.^ 

039.  Gypsum  or  **  Plaster  rock;"  Tobique  River,  N.  B. 

990.  Same. 

991.  Fibrous  Gypsum;   Tobique  River. 

992.  Fibrous  and  ma3=?ive  gypsum;   Tobique  River,  N.  B. 

993.  Fibrous  and  missive  gypsum;   Tobique  River. 

994.  Same. 

995.  Same. 


TcrUary  and  recent  formniions. 

99'5.  Ferruginous  sandstone;   Aroostook  River. 

997.  Clay,  containing  phosphate  of  iron;   3Iadawaska. 

998.  Same. 

999.  Ferruginous  sand;    Madawaska. 
lODO.  Bog  manganese;   Aroostook  River. 


Afinerals,  fyc, 

1031.  Milky  quartz— bed  in  slate;  foot  of  Long  Falls,  Allagash 
River. 
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]0a2.  Chert;  Aroostook  Falls. 

1003.  Carnelian — boulder;  Aroostook  River. 

1001.  Carnellaa — boulder;    St.  Johu  River. 

1005.  Same. 

1006.  Same. 

Obs.  This  stone  is  similar  to  that  brought  from  (he  East 
Indies,  which  is  used  in  jewelry. 

1007.  Jasper-— a  precious  stone;   St.  John  River. 

1008.  Same. 

1009.  Jasper — boulder;   Aroostook  River. 

1010.  Same. 

1011.  Jasper — boulder;  Aroostook  River. 

Obs.  This  ctpecimen  shows  the  slaty  structure  of  the  rock, 
from  which  it  was  evidently  derived — slate. 

1012.  Jasper  with  vein  of  iron;  near  the  head  of  Seboois  River- 

boulder. 

1013.  Jasper;   Sugar  Loaf  Mountain,  Seboois  River. 

1014.  Green  feldspar — boulder;   St.  John  River. 

1015.  Compact  feldspar;    Peaked  Mt. 

1016.  Compact  feldspar  and  quartz;  below  Jerry  Brook,  Seboois 

River. 

1017.  Tourmaline  in  quartz  and  feldspar;  Burnt  Jacket,  Mooae 

Head  Lake. 

1018.  Made— boulder;   St.  John  River. 

1019.  Same. 

1020.  Made  in  slate — boulder;  Oldtown. 

1021.  Sulphuret  of  iron  in  altered  greywacke;  Sugar  Loaf  Mt. 

1022.  Oolite;   No.  7,  7th  Range. 

1023.  Limestone — boulder;    Chesuncook  Lake. 

1024.  Brecciated  marble  with  terebratulae — boulder;  Aroostook 

River. 

1025.  Terebratulae  in  limestone;    Houlton. 

1026.  Terebratulro;  Rippogenus  Falls,  Penobscot  River, 

1027.  Terebratulae;    four  miles  below  Rippogenus. 

1028.  Terebratulae  in  greywacke;  No.  7,  7th  Range. 
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1029.  Lydian  etone  or  touchstone— boulder;  Aroostook  River. 


1030.  Sandstone,  found  atthehottom  of  the  Bay  of  St.  Lawrenice, 
near  Prince  Edward's  Island,  under  thirty-five  futhnm, 
of  water.  Nothing  is  known  as  to  the  cause  of  the  holes 
with  which  it  is  filled.  Presented  by  Air.  William  K. 
Weston,  of  Augusta 
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OP     SOILS 

COLLECTED    IN    THE    YEAR    183  7. 


1031.  Soil  produced  by  the  disintegration  of  Porphyry;  Buck's 

Harbor. 

1032.  Soil  from  granite;  Black's  Island,  Mt.  Desert. 

1033.  Soil  from  sienile  rocks;  IVJt.  Desert. 

1034.  Soil  from  granite;  Eden,  Mt.  Desert— S.  Higgins'  farm. 

1035.  Soil  from  sienite;    Wells. 

1036.  Soil,  from  Black's  Island — granite. 

1037.  Soil  from  sienite;  Wass'  farm,  Addison. 

1038.  Soil  from  slate;    Searsmont. 

1039.  Soil  from  slate;  near  iron  bed,  Aroostook  River. 

1040.  Soil   from   limestone    and    gneiss,    producing   twenty-fiva 

bushels  of  wheat  to  the  acre;  Andrews. 

1041.  Soil  from  talcose  slate;   Thomaston. 

1042.  Soil  from  disintegration  of  slate;   Searsmont. 

1043.  Soil  from  limestone  and  slate;  New  Limerick. 

1044.  Alluvial  sand  from  granite;   Long  Pond,  Waterford. 

1045.  Diluvial  soil  from  granite;   Conant's  Mills,  Hope. 

1046.  Soil  from   disintegration  of  slate  limestone;    St.  Albana, 

Somerset  County — Dr.  Holmes. 

1047.  Alluvial  soil;  Ox  Bow,  Aroostook  River. 

1048.  Alluvial  soil;   Hooper's,  Aroostook  River. 

1049.  Alluvial  soil;   Beckwith's,  Aroostook  River. 

1050.  Disintegrated  red  sandstone;   Perry. 

1051.  Diluvial  sand  and  gravel;    Conant's  Mills,  Hope. 

1052.  Ferruginous  soil,  from  sienite;  Jonesport. 

1053.  Soil  from  hematite  and  slate;  Aroostook  River. 

1054.  Soil  from  ferruginous  limestone;    No.  7,  7th  Range. 
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1055.  Ferruginous  soil;   Jacob  Osgood — Bluehill. 

1056.  Coarse  red  ochre;    Bluehill. 

1057.  Yellow  oxide  of  iron  and  clay;  Union  Falls,  (Saco  Rivor,) 

Ilollis. 
1053.  Ferruginous  sand;   Madawaska. 

1059.  Soil  from  limestone. 

1060.  Soil  from  dolbmite;   Cochran's  Quarry,  Thomaslon. 

1061.  Soil  over  limestone;  .Conant's  Mills,  Hope. 

1062.  Soil  from  limestone;    Lily  Pond,  Camden. 
1003.  Diluvial  soil;    Hiram. 

1064.  Soil,  good  for  Canada  corn;   Hubbard's  farm,  Acton. 

1065.  Corn  soil — eighty  bushels  to  the  acre — clay  two  feet  below; 

Mr.  Kmery — Saco. 

1066.  Soil  over  slate;    Searsmont. 

1087.  Soil  near  Fuller's  earth;    Davis'  farm,  Newfield — (corn.) 

1068.  River  sand;  Aroostook  River. 

1069.  Soil;   Fairbanks',  Aroostook  River.     (Luxuriant.) 

1070.  Goss*  veg.  suil;   Aroostook  River. 

1071.  Marl;  Judge  Read— Belfast. 

107'2.  Moses  Emery — corn  field — clay  four  feet  below;  Saco. 
107:3.  Gravel  from  beach;    Bluehill. 

1074.  Soil  seven  feet  below  surface;  New  Limerick. 

1075.  Soil,  good  for  corn;   Scarborough. 

1076.  Soil  from  Saco — good  for  oats. 

1077.  Soil  over  slate;   Senr.smont. 

1078.  Sand;  from  beach  at  Dyer's  Neck,  Biddeford. 

1079.  Uncultivated  soil,  good  for  wheat  and  grass;  W.  Coolidge, 

Waterford. 

1080.  Soil  from  Gibbs  Tilton,  Jackson. 

1081.  Soil  from  the  hill  back  of  the  shore  village,   Thomaston. 

Rocks  in  place,  mica  slate  charged  with  manganese  and 
iron. 

1082.  Soil  over  lime  rock,   at  Marsh  Quarry,  Thomaston. 

1083.  Soil  over  lime  rock,   at   Marsh  Quarry,  Thomaston. 

1084.  Soil  remarkable  for  tine  potatoes;    Wiscasset. 

1085.  S->iI  occurring  immediately  over  gneiss  rock,  Wiscasset. 
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1036.  Soil  remnrkal)]e  for  potatoes  ond  grass;  Wiscasset. 

1087.  Uncultivated  soil;  Wesrport. 

1088.  Soil  from  Phipsburg — Dea.  Hutchins. 
1009.  Decomposition  of  talcose  rock;   Thomaston. 

1090.  Soil  from  Surry,  No.  3. 

1091.  Soil  from  Surry,  No.  1. 

1092.  Soil  from  Surry,  No.  2. 

1093.  Soil;   B.  D.  Boise— Canada  Road. 

1094.  Soil  from  shells;    Newcastle. 

1095.  Clay  loam;  T.  Barstow,  Brewer.    Wheat  luxuriant,  drewcd 

with  lime. 
1096. 

1097.  Soil;  J.  McCully,  Wilton.     Wheat  forty-eight  bushela  to 

acre. 

1098.  Soil;    I.  Haines,  Bethel.     Grass,  one   and  a  half  tons  to 

the  acre,  dressed  with  barn  manure. 

1099.  Soil;  S.  Stephenson,  Gorham.     High  ground,  not  dressed 

for  ten  years. 

1100.  Soil;   Mr.  Stephens,  Foxcrofl.     Wheat,  luxuriant. 

1101.  Soil;  Dresden — clover  and  herd's  grass — one  and  a  half 

tons  to  the  acre. 

1102.  Soil;  from  above  decomposed  limestone,  Farmington  Hill. 
il03.  Soil;  Mr.  Jordon,  Saco— No.  1,  cleared. 

1104.  Soil;   Warren— Mr.  Fish.     Wheat,  good. 

1105.  Soil;   William  S.  Mahew,  Foxcroft.     Bald  wheat. 

1106.  Soil;   Thomaston— north  of  B.  W.  Lime  Quarry.     Wheat. 

1107.  Red  soil;  from  decomposed  hematite,  Aroostook. 

1108.  Soil;    Orrington.     Clay  loam — wheat. 

1109.  Muck,  from  bog  iron;    Mr.  Bryant,  Anson. 

1110.  Soil;   £.  G.  Belcher,  Farmington — corn. 

1111.  Soil,  from  the  decomposition  of  mica  slate;    E.  Bradford 

Turner. 

1JI2.  Marsh  Quarry,  Thomaston. 

1113.  Soil;    Mr.  Sears— wheal— Glenburn. 

1114.  Corn;    Mr.  Wood,  Rumford— one  hundred  bushels  to  acr#. 
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1 1 15.  Alluvial  soil;  B.  Bryant,  Ansoa.    Wheat  tiftnis  yellow  on  it. 

1116.  Wiscasset  growth  potatoes* 

1117.  Soil;  Mr.  King's  farm,  King6eld^-never  dressed. 

1118.  Soil;  O.  Pray,  Li?ermore.    Wheat,  thirty  bushels  to  the 

acre. 

1119.  Serpentine  soil;  Deer  Isle. 

1120.  Soil;   Mr.  Burell,  Clinton--eom. 

1121.  Soil,  over  limestone;  Clinton. 

1122.  Soil;  S.  Stephenson,  Gorham.    Low  clay  gronnd— never 

dressed^ 
1123. 

1124.  Soil;  J.  Little,  Minot.     Corn  and  grass,  luxuriant. 

1125.  Soil;   I.  Smith,  Norway.    Corn,  fiAy  bushels  to  the  acre; 

dressing,  barp  manure. 

1126.  Yellow  loam;  B.  Boies,  Canada  Road. 

1127.  Soil;  Dr.  Bates' plain,  Norridgewock.    Oats,  peas,  luxu- 

riant. 

1128.  Soil;  Dr.  Bates'  plain,  Norridgewock.    Wheat,  luxuriant. 

1129.  Soil;  Mr.  Gleason's,  Thomaston  Beech — growth  of  wood, 

north  of  the  Lime  Qnany. 
11  SO.  Soil,  over  bog  iron;   Bucksport. 

1131.  Soil,  E.  Little,  Danville.     Grass. 

1132.  Soil;  Minot,  S.  Berry.     Herd's  grass  and  Clover 

1133.  Soil;  I.  Brigg'fl,  Danville.     Corn. 

1134.  Sand;  Sebago  Lake,  Raymond. 

1135.  Soil;  Dr.  Burleigh,  Dexter.     Oats,  four  feet  high. 

1136.  Soil;  E.  Stetson,  Minot.     Corn  and  wheat. 

1137.  Soil,  uncultivated;   Dr.  Bates'  plain,  Norridgewock. 

1138.  Soil;  L  Washburn,  Livermore.     Clover,  two  tons  per  acre. 

1139.  Soil;  L.  Levensaler,  Thomaston.    Wheat,  twelve  loads 

of  muscle  mud  to  the  acre. 

1140.  Soil  from  decomposed  limestone;  Farmington. 

1 141.  Soil;  S.  Berry,  Minot.     Clover  and  herd's  grass. 
1142. 

1143.  Soil;  Guilford.     Oats. 

1144.  Soil;  Mr.  Chandler's,  Sebeo.     Wheat,  luxuriant. 
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1145.  Soil;  £.  Little,  Danville.    Corn,  fortjr  bushels  to  acre. 

Wheat,  twenty  to  twenty-five. 

1146.  Soil;  Col.  MorriU'e  farm,  Dizfield.    Grass  and  grain.— 

One  hundred  bnshels  of  oats  to  the  acre. 

1147.  Soil— wheat;   B.  Bryant,  Anson. 

1148.  Soil;  E.  Little,  Danville.     Com,  forty  bushels  to  acre — 

wheat,  twenty. 

1149.  Smut  dust,  from  wheat;  Foxcroft  Mta. 

1150.  Soil;  Alna— white  maple. 

1151.  Clay  loam;  Orrington.    Wheat,  good. 

1152.  Soil;  B.  Bryant,  Anson.    Clover  and  herd's  grass> 
1155.  Soil;  Dr.  Burleigh,  Dexter.    Oats,  luxuriant. 

1 164.  Soil;  corn  and  wheat — forty  bushels  of  corn  to  the  acre— 
twenty-five  of  wheat;  T.  B.  Little's,  Minot. 

1155.  Soil;   E.  T.  Little,  Minot.    Grass,  one  and  a  half  tons 

per  acre. 

1156.  Soil;  I.  Haines,  Bethel.    Corn,  forty  bushels  to  the  acre« 

dressed  with  barn  manure. 

1157.  Soil,  from  decomposition  of  mica  slate;  Turner. 

t]58«  Soil;   eight  miles  from    Bingham,    on    Canada  Road^ 
mixture  of  hard  and  soft  wood. 

1159.  Soil;  I.  Foster,  Avon.     Corn. 

1160.  Soil;  J.  Ham,  Bangor — uncultivated. 

1161.  Soil— bald  wheat;    Sebec  Village. 

1 162.  Soil;  P.  C.  Harding,  Union.    Grass,  forty  buahehi  te  acre. 
1163. 

1164.  Soil;  Danville.    Grass,  very  poor. 

1165.  Soil;  Mr.  Green,  Dexter.     Wheat,  luxuriant. 
1166«  Aroostook  river;  P.  Bull's  farm. 

1167,  Talcose  slate  soil ;  Thomaston. 
1169.  River  sand;   Aroostook. 

1169.  Beach  sand;  Dyer's  Neck. 

1170.  Waterford  wheat;  T.  Stone's  farm. 

1171.  William  Coolidge's  farm,  Waterford. 

1172.  W.  Coolidge's  farm,  Waterford— limed. 

1173.  Over  gneiss;  Wiscasset^ 
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1 174.  Near  Fttller's  earth,  Davit'  rartn,  NewfiaM. 

1175.  Soil;   Oats— Saco. 

1176.  Diluvial  soil;  Hiram. 

1 177.  Yellow  soil;   near  iron  mine,  Arooatooiu 

1178.  Alluvial;  Oxbow,  Aroostook. 

1179.  Pbipsburg  basin — Hutehins' farm 

1180.  Alluvial  soil;  Mr.  Hooper's,  Aroostook. 


I 
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COLLECTED   IN   THE   YEAR    1838. 


ROCXl   UNSTRATIFIKD  AND  OF  IQUBOUS  ORIOIff. 

1181.  Basalt,  containing  basaltic  hornblende  and  olivem;  Bristol. 

1182.  Basalt;  J.  Huse,  Bristol. 

1183.  Same. 

1184.  Basalt;  Dizfield. 

Obs.    The  above  specimens  of  genuine  basalt  are  the  first 
ever  discovered  in  this  country. 

1185.  Greenstone  trap;  west  of  Twichel's  pond,  Greenwood. 

1186.  Greenstone  trap;  E.  Heath,  Wbitefield. 

1187.  Greenstone  trap;  Lewiston  Fails. 

1188.  Greenstone  trap;  N.  Bray,  Poland. 

1189.  Greenstone  trap;  Solon. 

1190.  Feldspar  rock  with  iron  pyrites;  Raymond. 

1191.  Feldspar  rock ;  Raymond. 

1192.  Granite;  Holmes' Brook,  Rumford. 

1193.  Granite;  Peavy's  Mt.,  Rumford. 

1194.  Granite;  Dodland  Hill,  Norridgewock. 

1195.  Same. 

1196.  Granite;  Ludwig's  Quarry,  Waldoborough. 

1197.  Granite;  Nobleborough. 

1198.  Granite;  D.  Baldwin,  Mt.  Vernon. 

1199.  Granite;  Tyler's  Quarry,  Waldoborough. 

1200.  Granite;  J.  Knowlton,  Farmington. 
120K  Granite;  D.  Baldwin,  Mt.  Vernon. 

1202.  Granite;  Rumford  Falls. 

1203.  Granite;  Day,  Bristol. 
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1204.  Granite;  Cbcndler,  Belgrade. 

1205.  Granite;  W.  Hopkine,  Newcastle. 

1206.  Granite;  J.  Knowlton,  Farmington. 

1207.  Granite;  Ryant'a  Hill. 

1208.  Granite;  Canada  Road. 

1209.  Granite;  Minot. 

1210.  Junction  of  granite  and  gramracke;  Canada  Road. 


PRIMARY  STRATIFIED  ROCKS, 

OriginaUy  depoiiltdfrom  water;   $ome  of  vhich  hav9  nnct  become 
cry$taU%iu  by  ike  action  of  heat. 

1211.  Gneiss;  Orriogton. 

1212.  Gneiss;  Mt.  Blue. 

1213.  G.  gneiss;  Dresden. 

1214.  Gneiss;  Nobleborough. 

1215.  Mica  slate — ^wall  rock  of  limestone;  £.  Heath,  Whitefield. 

1216.  Mica  slate;  Bear  Mt.,  Hartford. 

1217.  Mica  slate;  LowelPs  Hill,  Livermore. 

1218.  Mica  slate;  Mt.  Vernon. 

1219.  Mica  slate;  Mt.  Abraham. 

1220.  Mica  slate;  A.  Starrett,  Warren. 

1221.  Mica  slate;  Lewiston  Falls. 

1222.  Mica  slate;  Dresden. 

1223.  Mica  slate;  Solon. 

1224.  Mica  slate;  Rumford. 

1225.  Mica  slate;  Moose  Head  Lake. 

1226.  Mica  slate;  Rumford  Falls. 

1227.  Slate  coated  with  gypsum;  Blooroficld. 


TRAirSITKOir   SERIES. 

1228.  Quartz  rock,  containing  mica;  Seven  Mill  Brook,  Anson. 

1229.  Quartz  rock;  near  Parlin  JPond,  Canada  Road. 
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1230.  Graowacke  ilate;  between  Boies'a  and  Forks  Kennebec 

1231.  Grauwacke  slate;  Gen.  Robineon,  Watervilie. 

1232.  Grauwacke'slate;  Norridgewock  Falla. 

1233.  Calciferoue  slate;  Forks  Kennebec 

1234.  Novaculite;  Phillips. 

1235.  Same. 

1236.  Slate  incompact  graawacke;  west  of  Parltn  Pond,  Can- 

ada Road. 

1237.  Arsenical  Pyrites;  Titcomb's  Hill,  Farmington« 

1238.  Slate;  Winslow,  below  Falls. 

1239.  Slate;  from  the  height  of  land  between  Maine  and  Lower 

Canada. 

1240.  Slate;  Bangor. 

1241.  Slate;  Elliotsville. 

1242.  Argillaceous  slato;  Gen.  Robinson,  Waterville. 

1243.  Argillaceous  slate;  west  side  river,  Farmington. 

1244.  Argillaceous  slate;  Mt.  Abraham. 

1245.  Compact  slate;  west  Parlin  Pond,  Canada  Road. 

1246.  Slato;  Solon. 

1247.^  Pjritiferous  slate;  Bingham. 

1248.  Pyritiferous slate;  Gov.  King,  Bluff  Mt.,  Concord. 

1249.  Pyritiferous  slate;  Corinna. 

1250.  Pyritiferous  slate;  Churchill's,  New  Portland. 

1251.  Pyritiferous  slate;  Bluff  Mt.,  Concord. 

1252.  Pyritiferous  slate;  Titcomb's  Hill,  Farmington. 

1253.  Slate  with  iron  pyrites;  Winslow. 

1254.  Pyritiferous  slate;  M.  Hoxie,  Albion. 

1255.  Pyritiferous  slate;  W.  Collins,  Harmony. 

1256.  Same. 

1257.  Impressions  of  fern;  Water ville. 

1258.  Same. 

1259.  Slate  with  impressions  of  fuci;  Waterville. 

1260.  Impresssionsoffuci;  Winslow. 

1261.  Impressions  of  fern,  in  slate;  Briton,  Sidney. 

1262.  Limestone;  S.  Brown,  Clinton. 
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Witherall,  Norridgewock. 
Fifteen  Mile  Brook,  Clinton. 
Puffer,  Dexter. 
O.  Brown,  Vienna. 
Tilson  Q.,  Thomaston. 
W.  Parsons,  Norwajr. 
D.  Richardsoii,  Jay. 
Old  Town,  Penobscot  River. 
Dunbar,  Winslow. 
P.  C.  Harding,  Union. 
L  Miller,  Union. 
Drummond,  Winslow« 
Mt.  Abraham. 
Furber,  Winslow. 
Foxcroft  Falls. 


It 


Sand  cemented  bj  carbonate  of  lime;  Bangor* 
Limestone;  L  Bean,  N.  Sharon. 
Limestone;  I.  Winslow,  N.  Sharon. 
Limestone;  I.  Winslow,  N.  Sharon. 
Limestone;  %  Bean,  N.  Sharon. 
Limestone;  W.  Barnard,  N.  Sharon. 
Limestone;  Rumford^Falls. 
Limestone;  Rumford  Falls. 
Limestone;  J  Richards,  Winthrop. 
Limestone;   Williams,  Waterville. 
Limestone;  N.  Bray,  Poland. 
Limestone;  G.  h  J.  Tolman,  New  Sharon. 
Limestone,  in  asbestus;  I.  Miller,  Union. 
Limestone;  R.  White,  Dixfield. 
Limestone;  J.  Chapman, -Mt.  Vernon. 
Limestone;  Witherum,  Abbot. 
Limestone;   Crowell,  West  Waterville. 
Limestone — loose;  Industry,  on  Farmington  Road. 
Limestone;  Holman's,  Dixfield. 
Limestone— loose;  Pierce,  Lexington. 
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1298.  LimcstoDe;  Whitefield. 

1299.  Limestone;  Norton's  Mills,  StroDg. 

1300.  Limestone;  Harmony. 

1301.  Limestone;  Livermore  Falls. 

1302.  Limestone;  Rumford  Point. 

1303.  Limestone;  Reed,  No.  2,  Carthage. 

1304.  Limestone;  Oak  Hill,  Turner. 

1305.  Limestone;  Lewiston  Falls. 

1306.  Wood,  Skowhegan. 

1307.  Marble,  containing  Pyrites;  Tbomastoo. 

1308.  Clouded  marble;  Thomastoa. 

1309.  Bide  marble;  Tbomaston. 

1310.  Dolomite  marble;  Thomaston. 

1311.  Veined  marble;  Thomaston. 

1312.  Limestone;  Crowell,  Dexter. 

Obs.    This  limestone  occurs  in  large  quantities  at  Dextefp 
and  contains  98  per  cent,  of  pure  carbonate  of  lime. 

1313.  Limestone;    Fish,  Dexter. 

1314.  Limestone;  Jennings,  Dexter. 

1315.  Limestone;  Pullen,  Dexter. 

1316.  Limestone;  B.  Starrett,  Warren. 

1317.  Limestone;  Warren. 

1318.  Limestone;  D.  Starrett,  Warren. 

1319.  Limestone;  Alexander  Starrett,  Warren. 

1320.  Limestone;  east  aide  County  road,  Riilltpa. 

1321.  Limestone;  West  side  River,  Phillips. 

1322.  Limestone;  J.  Whiting,  Phillips. 

1323.  Clouded  marble;   D«  Bullen,  Union. 

1324.  Same. 

1325.  Same. 

1326.  Limestone;  S.  Davy,  Turner. 

1327.  Limestone;  £.  White,  Dixfield. 

1328.  Limestone;  J.  Cole,  Turner. 

1329.  Limestone  with  serpentine;  I.  Miller,  Union. 

1330.  Limestone;  P.  Barrell,  Turaei. 
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1331.  Limestone;  Starke. 

1332.  Limestoae. 

1333.  Limestone,  Athens. 
1834,  Limestone. 

1335.  Limestone;  Skowhegan  Falls. 

1SS6,  Limestone;  James  Winslow,  New  Sharon. 

1337.  Limestone;  River,  Guilford. 

1338.  Limestone;  O.  Brown,  Vienna, 

1339.  Argilto-ferruginouS  limestone  bed  in  slate;  Hampden. 

1340.  Pot  stone;   Warren. 

1341.  Limestone,  containing  galena  and  blende;   Warren. 
134S.  Limestone;   E.  Dennis,  Harmonj. 

1343.  Limestone,  containing  galena  and  blende;   Warren. 

1344.  Limestone;  Titcomb,  tarmington  Hill. 

1345.  Limestone;  Mr.  Drummond,  Winslow. 

1346.  Limestone;  Reed,  No.  1,  Carthage. 

1347.  Limestone;  J.  Wall,  Winslow. 

1348.  Limestone;   G.  i?*alls,  W.  Waterville. 

1349.  Limestone;  Coney,  Farmington  Hill. 

1350.  Limestone,  containing  lead  ore;  Warr'cn. 

1351.  Limestone;  A.  Starrett,  Warren, 

1352.  Limestone;  State  Prison,  Thomaston. 

1353.  Limestone;  east  side  County  ttoad,  Phillips. 

1354.  Limestone;  Noyca  6t  Crafts,  Jay. 

1355.  Limestone;  Varnum,  Temple. 

1356.  LimeiUbtae;  Crockett's  Quarry,  Thomaston. 

1357.  Limestone;  Winter,  Carthage. 

1358.  Limestone;   O.  Brown,  Vienna. 

1359.  Lunestone;   Pullen,  Dexter. 

1360.  Limestone;   Batchelder,  Union. 

1361.  Limestone;   J.  Richards,  Widthrop. 

1362.  Limestone;  £.  Heath,   Whitefield. 

1363.  Limestone;  B.  Winter,  Carthage. 

1364.  Limestone;  J.  Waterhouse,  Poland. 

1365.  Limestone;  Sylvester,  Norridgewock. 
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1366.  Hydraulic  limestone;   Forks  Kennebec  River. 

1367.  Same. 

1368.  Limestone;  Wyman,  Belgrade. 

1369.  Limestone,  containing  iron  pyrites;  Beechwood  Quarryv 

Thomaston. 

1370.  Limestone,  containing  iron  pyrites;   Beechwood  Quarry, 

Thomaston. 

1371.  Soil  stone;  Beechwood  Quarry,  Thomaston. 

1372.  Hard  stone;   Beechwood  Quarry,  Thomaston. 

1373.  Marble;  Thomaston. 

1374.  Limestone;  Beechwood  Quarry,  Thomastoa. 

1375.  Same. 

1376.  Limestone;  Achorn's  Quarry,  Thomaston. 

1377.  Limestone;  Brown  Quarry,  Thomaston. 

1378.  Junction  of  limestone  and  trap  dyke;  Thomaston. 

1379.  Same. 

1380.  Junction  of  limestone  and  trap  dyke;  E.  Heath,  Whitefield^ 

1381.  Junction  of  limestone  and  trap  dyke;  Poland. 

Obs.  In  the  above  specimens,  the  veins  of  trap  rock  are^ 
not  sufficiently  wide  to  materially  alter  the  appearance  o£ 
the  limestone. 

1382.  Limestone;   T.  Simpson,  Winslow. 

1S83.  Limestone;  I.  Jewett's  Woods,  Whitefield. 

1384.  Limestone;  J.  Winslow,  New  Sharon^ 

1385.  Limestone;  Starks. 

1386.  Hydraulic  limestone;  Foster,  Forks  Kennebec. 

1387.  Shell  marble;  Starbord's  Creek;  Machais. 

1388.  Same. 

1389.  Soap  stone;  Talcose  Rock,  Harpswell. 

1390.  Soap  stone;  Orr's  Island. 

1391.  Serpentine  marble;  Deer  Island. 

1392.  Same, 

1393.  Veined  marble;  Morton's  Cove,  Lubee. 

1394.  Same, 

1395.  Marble;  L'Etang,  N,  Brunswick* 
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tdd6.  Breccia  marble;  Point  of  Maine,  Machias. 

1397.  Blue  shaded  dolomite  marble;  Marsh  Quarry,  Thomaston. 

1398.  Dolomite  marble;  Union, 

1399.  Same. 

1400.  Slate;   West  side  Kennebec — eight  miles  above  Bingham. 

1401.  Same. 

1402.  Same. 

1403.  Slate;   Smith's  Quarry,  Glenburn. 

1404.  Same. 

1405.  Same. 

1406.  Slate;  west  side  of  Kennebec — eight  miles  above  Bingham. 

1407.  Same. 

1408.  Same. 

1409.  Slate;  Miller's  Quarry,  Barnard. 

1410.  Same. 

1411.  Slate;   Palmer's  Quarry,  Barnard. 

1412.  Slate;   Miller's  Quarry,  Barnard. 
1423.  Slate;  Foxcroflt. 

1414.  Slate;  west  side  Kennebec — eight  miles  above  Bingham. 

1415.  Slate;  Miller's  Quarry,  Barnard. 
]416«  Same. 

1417.  Same. 

1418.  Slate;    Williamsburg. 

1419.  Same. 

1420.  Same. 

1421.  Slate;  Quanlan's  Quarry,  Pushaw  Lake. 


Fossih  of  ihe    TVansUion   SericM. 

1422.  Spirifierse  in  compact  greywacke;  half  a  mile  west  Parlin 

Pond,  Canada  Road. 

1423.  Shells  found  in  a  boulder;  four  miles  south  Kennebec  Forks. 

1424.  T^rebratulsB  in  compact  greywacke;    near  Parlin  Pond, 

Canada  Road. 

1425.  Turritella,  terebratulte  and  avicula,  in  compact  grey  wacke; 

one  half  a  mile  east  Parlin  Pond,  Canada  Road. 
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1436.  TerebratuIfB  in  compact  grejwacke;   near  Parlia  Pond, 
Canada  Road. 

1427.  Same. 

1428.  TerebratnliB. 

1429.  Foaail  sheila. 

1430.  TerebratulsB  in  compact  grejwacke;  one  half  a  mile  west 

Parlin  Pond,  Canada  Road . 

1431.  Tcrebratulse  and  avicula  in  compact  grejwacke;  one  half 

a  mile  west  Parlin  Pond,  Canada  Road. 


MINERALS   AND   ORES. 

1432.  Quartz  crystals;  Livcrmore. 

1433.  Rose  qaartz;  Albany. 

1434.  Quartz;  H.  Stincbfield,  Danville. 

1435.  Granular  quartz;  B.  Mathews,  Liberty. 

1436.  Same. 

Obs.  This  mineral  occurs  in  great  abundance  at  Liberty, 
and.  can  be  used  to  great  advantage  in  the  manufac- 
ture of  glass. 

1437.  Strass  or  flint  glass. 

1438.  Crystal  glass,  from  Liberty  quartz. 

1439.  Glass  made  of  granular  quartz;  of  Liberty,  Me. 

1440.  Bohemian  glass;  Liberty  quartz. 

1441.  Blue  quartz;  Bucksport.    (Loose.) 

1442.  Quartz;  Dixfield. 

1443.  Quartz;  Mt.  Abraham. 

1444.  Mica  and  green  tourmaline;  Paris. 

1445.  Feldspar;  Lewiston  Falls. 

1446.  Smoky  quartz;  Mt.  Fuller,  Bpothbay. 

1447.  Quartz;  Solon. 

1448.  Milk  quartz;  Mt.  Blue. 

1449.  Quartz;  Albany. 

1450.  Iron  in  quartz;  Abbot. 

1451.  Milky  quartz;  Bangor. 
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1452.  Feldspar  and  quartz;  Paris. 

1453.  Ferruginous  quartz  rock ;  Forks  Kenpebec. 

1454.  Feldspar;  Tumble-down  Dick  Mt.,  Peru, 

1455.  Feldspar  and  quartz. 

1456.  Feldspar;  Bog  Pond,  Poland. 

*  1457.  Compact  feldspar — (loose);  Phillips. 

1458.  Feldspar;  Bog  Pond,  Poland. 

1459.  Feldspar;  Rumford. 

1460.  Staurotide  in  mica  slate;  Windham. 

1461.  Staurotide  in  mica  slate;  Wiuthrop. 

1462.  Staurotide  in  mica  slate;  Windham. 

1463.  Staurotide  in  mica  slate;  Mt  Abraham. 
,                   1464.  Staurotide  in  mica  slate;  Winthrop. 

1465.  Same. 
I  1466.  Staurotide  in  mica  slate;  Farmington. 

1467.  Staurotide;  west  side  river,  Phillips. 

1468.  Beryl;  Albany. 

1469.  Fragment  of  beryl;  Albany. 

1470.  Beryl;  Albany. 

Obs.  Small  crystals  of  this  mineral  aire  called  the  emeral^f 
and  much  used  in  jewelry. 

1471.  Andalusite;  Bingham. 

1472.  Andalusite;  Mt.  Abraham. 

1473.  Andalusite;  Bangor. 

1474.  Labradorite;  H.  Batchelder,  UnioUv 

1475.  Black  tourmalme;  Waldoborough* 

1476.  Hornblende;  Raymond. 

1477.  Same. 

1478.  Feldspar  and  mica;  I^ewiston  Falls. 

1479.  Tourmaline  in  quartz;  Lewiston  Falls. 

1480.  Black  tourmaline  in  feldspar  and  mica;  Pftris. 

1481.  Sahlite;  Rumford  Point. 

1482.  Sahlite;  Rumford. 

1483.  Jasper;  Bristol. 

1484.  Jasper;  Salenii 
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1485.  Jasper;  Phillips. 

1486.  Jasper  breccia;  Eddington.     (Loose.) 

1487.  L.  feldspar;  Nobleborough. 

1488.  Spodumene;  Windham.     (Loose.) 

1489.  Protogcne;  Winslow. 

1490.  Chlorite;  Raymond.     (Loose.) 

1491.  Made;  Mt.  Abraham. 

1492.  Nodule  pyrites;  Morton  Road  River. 

1493.  Lepidolite;  Paris. 

1494.  Andalusite;  Bangor. 

1495.  Andalusite;  Bingham. 

1496.  Epidote;  Raymond. 

1497.  Novaculite;   Varnum,  Temple. 

1498.  Mica;  Tumble-down-Dick  Mt.,  Peru. 

1499.  Mica;  Paris. 

1500.  Garnets;  Rumford  Point. 

1501.  Same. 

1503.  Garnets  and  pargasite;  Rumford. 

1503.  Garnets  in  limestone;   Rumford  Falls. 

1504.  Garnets  in  granite;  Lewiston. 

1505.  Garnets;  Strong. 

1506..  Chlorite;  Cross  Isle,  Machias. 

1507.  Vase,  made  of  chlorite;  Cross  Island,  Machias. 

1508.  Deorite;   Phillips. 

1509.  Crystals  of  iron  and  arsenical  pyrites;  Corinna. 

1510.  Crystals  of  iron  pyrites;  Peru. 

1511.  Crystals  of  iron  pyrites;   Waterville. 
1513.  Compact  red  sandstone;  Bay  Chaleur. 

1513.  Bog  iron  ore;  A.  Hinds,  No.  4,  11th  Range. 

1514.  Bog  iron  ore;  J.  Iiamb's,  Argyle. 

1515.  Bog  iron  ore;  Rogers,  Dover. 

1516.  Bog  manganese;  Dover. 

1517.  Same. 

1518.  Native  copperas;   S.  Morrill,  Dizfield. 
•19.  Magnetic  iron  ore;  Sandy  River,  Phillips 
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1521. 
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1540. 
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1545. 
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Magnetic  iron  ore;  Sandy  River,  Phillips. 

Magnetic  iron  ore — boulder;  Phillipa — vein  iogjranitok 

Magnetic  iron  ore;   Davis,  Raymond. 

Iron  ore;   D.  Patrick,  Patricktown. 

Yellow  ochre;  Wm.  McCobb,  Bristol. 

Same. 


Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 
Bog 


ron  ore;  A.  Hiods. 

ron  ore;  I.  Miller,  Union, 

ron  ore;  Wm.  McCobb,  Bristol, 

ron  ore;  A.  Hinds,  Dover, 

ron  ore;  Proctor,  Winslow. 

ron  ore;  J.  Lufkins,  Rumford. 

ron  ore;  E.  Merrill,  Andover. 
ron;  Robinson's,  Foxcroft. 


Oak  Hill,  Turner. 

between  Old  Town  and  Argyle— 4oose. 
Starrctt,  Warren. 
H.  Newton,  Andover. 
A.  Kimball,  Bucksport. 
E.  Merrill,  Andover. 
Churchiirs,  N.  Portland. 
J.  Lamb's,  Argyle. 
Greenbush — loose. 
Wyman's  Hill,  Farmingtoo. 
Tollman,  Thomaston. 
Rodger's,  No.  2,  10th  Range. 
Chase,  Dizfield. 
Bryant,  Anson, 
ron;  David  Leighton,  Harmony, 
ron  ore;  M.  Bradbury,  Greenwood, 
iron  ore;  Argyle. 
Lead  ore;  Jenning,  Dexter. 

Obs.  In  the  above  specimen,  there  is  a  very  small  per  cent, 
of  silver,  but  the  veins  are  so  narrow  that  the  ore  caaaol 
be  worked  to  advantage. 
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ron  ore 
ron  ore 
iron  ore 
ron  ore 
ron  ore 
ron  ore 
Ton  ore 
Ton  ore 
ron  ore 
iron  ore 
ron  ore 
ron  ore 
ron  ore 
iron  ore 


rriv  CATALOGUE. 

1553.  Black  blendiB;  near  Saw  MlDs,  Biogham. 
155S.  Plambago;  west  aide  river,  Farmington. 

1554.  Plumbago;  HolMian'a,  Dixfield. 

1555.  Lead  ere;   Holt,  Rmnferd. 

1556.  Plumbago;   i^ltps. 

1557.  Black  lead;  D.  Holt,  Rumford. 

1558.  Galena;   near  Saw  Mills,  Bingham. 

1559.  Pipe  clay;  Washington. 

1560.  Blue  clay;  Avon. 

1561.  Clay;  Argyle. 

1562.  Same. 

1563.  Peat;  J.  Foster,  Avon. 

1564.  Same. 

1565.  Peat;  from  the  farm  of  Ellas  JPhinney,  Lexington,  Mastr. 

Sells  for  $8  per  cord. 

1566.  Com,  raised  with  peat  compost— seventy  five  bnshels  to  the 

acre;  planted  from  the  tenth  to  the  twentieth  of  May — 
ripe  from  twentieth  of  August,  to  the  first  September; 
farm  of  Elias  Pbinney,  Lexington. 
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ERRATA  lir  THIRD   AlCKUAL   REPORT   09  THE   GEOLOQV   OF   MAIIIK. 

Page  9, 13th  line  from  bottom  for  forbade  read  forbad. 
32,  4th  line  from  top  for  mvuntain  read  mountains, 
69,  8th  line  from  top  after  being  insert  of, 
92,  bottom  line  for  lower  read  upper. 
97, 14th  line  from  top  for  draftsmen  read  draftsman, 
138, 13th  line  from  bottom  for  indigenus  read  indigenous. 
139,  8th  line  from  top  for  are  read  were. 
139, 11th  line  from  bottom  for  stigmariemTeBd  sUgmariem. 
141, 10th  line  from  bottom  for  sQted  read  silted. 
144, 11th  line  from  top  for  smelting  read  smeUing. 

;  ERRATA    IN    CATALOOUBS   APPEKDED. 

No.  191,  for  ekrystalline  read  crystalline. 
209,  for  erjfalized  read  crystallized. 
VSn<^  first  word  should  be  trilobite. 

360,  (obfl.)  after  mixed  with  insert  lime  and,  and  after ;  but  dcio  with  lime. 
379,  et  seq.  for  Presumpscot  Falls  read  slide. 
!  468,  (obs.)  dele  (^'•it  is  also  used  for  maliing  a  green  dye,*') 

776,  (obs.)  for  years  read  days, 
885-6,  for  praze  read  prase. 
1 181,  for  mivem  read  olivine. 
1226,  for  Seven  Mill  Brook  read  Seven  Mile  Brook. 
1492,  for  Road  River  read  /{ooeA  River. 

ERRATA  IN  BAROMETRICAL  TABLE  OF  HON.  DANIEL  8EWALL. 

Dec.   4,  column  of  thermometer — sun  set — for  22  read  24. 

i                                     12,  «  "  "                    "           "22  read  24. 

J                                     13,  "  "  "                    "           **  38  read  26. 

I                                     31,  "  "  "                    "           "  34  read  36. 

Jan.  8,  ••  "  •*  (attached) "           "  48  read  45. 

10,  «  "  Wind,                            *•  N.  read  W. 

12,  "  "  attached  ther.    •«           "  31  read  37. 

15,  ••  "  Barom.            "           •*  29.58  read  29.68. 

I                                     24,  "  "  Ther.          sunrise,   •«    9  read  19. 

*                                      "  •«  ««  Barom.        sunset,     "  40  read  30. 

Feb.  22,  *^  '*  Barom.    sunrise  and  sunset,  insert  29  inches. 

24,  "  "  Ther.    1  P.  M.  insert  35. 

Mar.   4,  "  "  ««        sunset— for  28  read  36. 

6,  "  "  Barom.  sunrise,    *«  29.65  read  29.60. 

7,  "  «*  Weather — ^for  rain  read  snow. 
9,  "  "  Ther.        sunrise— for  15  read  25. 

28,  "      ««  "  1  P.  M.    **  38  read  31. 

29,  "      "      Barom.  "      and  sunset,  insert  29  inches. 
April  5,       •«      "  attached  Ther.  sunrise— for  30  read  39. 

27^       u      u        —  — 

May  13,  "  " 

June  15,  *«  " 

30,  "  " 
July  7,  "  " 
Aug.  6,  "  " 

Ci        «4  CC  U 

Sept.  3,  "  <* 

Oct.  12,  "  " 

28,  ««  " 

Not.  7,  «•  ** 

28,  «  " 

26,  ««  »• 

27,  '*  «♦ 
30,  "  «« 

IN   RXY.   SOLOMON    ADAMS*   TABLE. 

Aug.  17,  column  of  remarks— strike  out  "  clearing  off.*' 
8ept.20|        •*      "  "  «*        "chilly.*^ 
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Ther. 

sunset. 

CC 

51  read  53. 

Barom. 

sunrise. 

CC 

86  read  80. 

Ther. 

1P.M. 

CC 

82  read  79. 

attached  Ther. 

sunrise. 

CC 

61  read  65. 

Ther. 

sunset. 

CC 

57  read  74. 

u 

sunrise, 

CC 

30  read  62. 

(( 

sunset. 

CC 

43  read  74. 

it 

sunrise, 

u 

59  read  49. 

Barom. 

sunset. 

CC 

84  read  89. 

(C 

1P.M. 

CC 

29.98  read  29.95. 

4C 

(C 

CC 

30.41  read  30.45. 

Ther. 

u 

CC 

42  read  22. 

(C 

u 

CC 

39  read  25. 

M 

CC 

CC 

37  read  27. 

CC 

snnset. 

CC 

30  read  34. 

